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UP HERE 
it is a rigid 
non-slipping ventilating 
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UNDERNEATH 


it is an illuminated and ventilated air shaft! 


No matter what way you look at it you are bound to be impressed with the 


advantages of 


ADE 
IRVING'S SUBWAY GRATING 
Patented November 26, 1912 


On the surface it is smooth—men can walk and work and wheel on it as 


easily as they might on a concrete floor and it is just as rigid, with the 
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Railway Forces Construct Viaduct Over Five Tracks 


Erection of 50-Foot Girders and Slabs on D., L. & W. R.R. 


Facilitated by Use of Old 


ITHOUT interrupting traffie on the main line 
tracks, construction forces of the Deleware, 
Lackawanna & Western R.R. built an eight-span 
concrete viaduct at the Milwaukee Road bridge, about 7 
miles west of Scranton, Penn., on the new Clarks Summit- 
Hallstead cutoff. The viaduct crosses five tracks in widely 
spread locations, as indicated by the accompanying pho- 
tographs, there being six 50-ft. and two 45-ft. spans. 


SPECIAL ConstrRUCTION METHODS 


The erection of the 50-ft. girders and slabs was facili- 
tated by the use of old 50-ft. trusses on timber bents, 


which allowed traffic to continue on the main tracks with- 
out interruption. The floor steel was placed parallel to 
the skew in order to simplify the placing and avoid cut- 
ting at the skew expansion joints. This. steel was placed 
i the bottom of the slab and designed merely to provide 
or possible single concentrations, the slab really acting in 
compression as the T-flange of the main girders, which 
cre designed as T-beams. 
The double columns were cast in one operation, the 
vision between them formed by using a wedge-shaped 
irtition in the full-width box form. This partition was 
en a slight start after the concrete had attained ini- 
set, and no difficulty was encountered in moving it 








Trusses on Timber Bents 


after the concrete had fully hardened. Owing to th 
small capacity of the concreting plant, the various spans 
were cast one-half of the width at a time, the construc 
tion joint being placed at the center of the roadway. 
Slabs and girders above the bents were cast monolith 
cally complete between the expansion joints. 

Provision for the effects of temperature without the 
use of sliding expansion joints is made in the overhead 
crossing. The central three Spans, each 50 ft. long, ex 
pand each way by bending the supporting columns, while 
the outer ends of the bridge expand from the fixed end 
abutments also by bending similar columns on the inter 








FIG. 1. OLD STEEL TRUSSES USED AS FALSEWORK FOR CONCRETE FORMS OF 50-FT. SPAN 


mediate piers. These piers support double columns with 
about 14-in. clearance between them. Another special fea- 
ture resulting from the desire to eliminate sliding joints 
is the use of columns under each of the five rows of longi- 
tudinal girders. There are no cross-girders at any point 
in the structure. 


EXPANSION Bents 150 Freer Apart 


The viaduct consists of three 50-ft. spans at the north 
end, then three additional 50-ft. spans between the ex- 
pansion bents with double columns, and two 45-ft. spans 
on the south end. The central span of the inside group 
crosses three tracks, the two mam tracks and the east- 
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FIG, 2 DOUBLE COLUMNS AT EXPANSION 
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POINTS 150 FT. APART—COLUMNS SUPPORT 


EACH LINE OF GIRDERS 


slow track of the new cutoff. The westbound 


slow track passes under the central one of the three north 


bound 


spans, While the two shorter spans on the south end are 
over the old abandoned main line. 

As seen in Fig. 1, the typical bents are nearly 50 ft. 
high, the lower sections up to the intermediate struts be- 


DETAILS OF BENTS AND 
EXPANSION POINTS 


PLANS AT 


ing kept constant and the upper sections varied in heis 
according to the grade. skew, and 
the cross-sections of the columns are therefore parallelo- 
grams, as shown on the drawing. The pier footings wer 
carried to hardpan, and all piers next to the permanent 
tracks are solid up to a height at least 6 ft. above top o/ 
rail. Column forms and dimensions were made alike. 
so far as possible, in order to facilitate construction. 


The bridge is on a 25 


Roapway Supporr 


Five lines of longitudinal girders support the 24-{t. 
clear roadway and a 5-ft. sidewalk on one side, making 
an unsymmetrical right section, as shown in the drawing 
These girders are curved on the under side to a radius 
of 172 ft., the 50-ft. girders having a rise of 15 in. and 
the 45-ft. girders of 12 in. at the center. This curved 
outline not only served to improve the architectural lines. 
but gave the necessary shear area at the columns av 
helped to increase the longitudinal rigidity. 

Each girder is supported by a column at the 
mediate bents, with two columns at the expansion bheuts. 
as already noted. The tops of these columns are con 
nected by a rectangular strut on the skew between tl. 
main girders to give lateral rigidity, but are not rein 
forced for beam action. One intermediate strut 
nects the columns of each bent, the height of the col 
umns being just about at the allowable limit for ratio o! 
length to breadth, as designed, with sections 22x 2! 
inches. 


mite! 


con- 


Live-loading was specified at 100 Ib. per sq.ft., or a 12 
ton roller on the roadway, both with 25% impact, and 80 
lb. per sq.ft. on the sidewalk, without impact. Contin) 
ous beam action was considered in the design of the ma! 
girders, using w7,WL* for the center bending moment. 
the uniform load governing. 

This bridge was designed in the office of the chic 
engineer of the Delaware Lackawanna & Western [v.!! 
G. J. Ray, under the direct supervision of A. B. Colv 
concrete engineer. It was constructed complete by ra 
road forces under the supervision of L. L. Tallyn, ¢ 
sion engineer. 
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Unit-Construction Canopies Are 
Built on Curve 
Erection at Danville Station Was Not Difficult, 
However— Material Saving in Column- 
Form Cost Effected 
By G. E. QUICK 


Superintendent of C ‘onstruction, M. J. Hoffman Construction 
Company, Terre Haute, Ind. 


OTH unit construction and cast-in-place concrete 
|. om used in the canopies of the station of the Chi 
cago & Eastern Illinois RR. at Danville, Ti. The unit 
construction was complicated by the fact that the cano 
pies were on a curve, so that each roof slab had to be 
slightly trapezoidal. Care had to be taken in the testing 
if the slabs, but neither the curve nor the grade of the 
platform caused any great difficulty of erection. As com 
pared with the cost of the work that was poured in place, 
the greatest saving in the unit construction was in its 
erection and on the column forms. There was little if any 
saving in the cost of the slab forms. 

The total length of the canopies is approximately 1000 
ft. Of this, 450 ft. is unit construction, while the re- 
mainder, consisting of the double sheds in front of the 
main building, was too wide to be handled economically ip 
this manner and was therefore erected in place. 

The single sheds that make up the unit-construction 
work are composed of slabs 16 ft. long, 11 ft. wide and 44 
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The reintorecing tor the slabs consists of triangular 
mesh under $-in. rods. A 3-in. laver of concrete was first 
placed on the forms, and the mesh and steel rods wer 
then placed over this laver, the reinforeing thus lx 
held bhi place without the use of chars, 

Since the canopies were built on a curve, the outer ¢ 


of the slab was longer than the inner one, n 
ends out of square with the sides. By thi = 
diagonal pole and careful checking of the side mea- 


ments with a tape line, this difficulty was overcom 
CASTING THE COLUMNS 


The columns are ‘T-shaped, 12 ft. 8 in. high, wit 
9» 18-In. base. The total width across the T is © ft 
Sin. They rest on 9x 18-in. piers, and four $-in. rods 
extend 15 in. from the bottom of the column and forn 
dowels, which were grouted in the slots in the piers. 
The piers were poured in place. 

A carefully leveled platform was prepared for the pour- 
ing of the columns. The forms were placed so that the 
T’s interlocked in order to sa\ e space, Bight sets of forms 
A single templet 
was used in setting each column form, so that the bear 


were required to pour the 32 columns. 


ing edges for the slabs would be the same on all columns. 
The curved part of the columns was formed by nailing 
sheet iron on wood frames cut to the proper shape. 

The greatest difficulty in casting the columns was in 


forming the bearing edge. Eight 1-in. dowels were set 


in the edge for engaging the slabs, and it was necessary 








in. thick. Each slab was built in two units 54 ft. wide 
to facilitate handling. As the roof is V-shaped, drain- 
ing to the center, the inner edges of the slabs were beveled 
to fit, while the outer edges were cast with a curved 
finish. The slabs rest on T-shaped columns spaced 16 ft. 
on centers and are anchored by four 1-in. dowels at each 
end. A 3-in. stirrup at each end assisted erection. 


Pourtne YArpD 


A yard for pouring the slabs and columns was located 
along a siding about two blocks from the station. Owing 
to the facts that the derrick car used in erecting the 
slabs had only a 35-ft. boom and that the available space 
was limited to a short distance along one side of the sid- 
ing, it was necessary to pour the slabs in two sections, 
one on top of the other. This required careful blocking 
under the lower slab to prevent uneven settlement. 

Wooden forms were used, and to obtain a smooth sur- 
face they were carefully finished and covered with a heavy 
crade of Neponset paper and brushed with paraffin oil 
just before the pouring of the concrete. 





THE FACT THAT CANOPIES FOLLOWED CURVE DID NOT GREATLY HAMPER UNIT CONSTRUCTION 


to make this section in two parts so that it could be re- 
moved from the dowels without breaking the head of the 
columns. 

A derrick car erected the columns, loading them first 
on a flat-car and then erecting and bracing them to place 
at the site. The slabs were handled in the same manner. 
In spite of the fact that the work was all located on a*curve 
and that in addition each pier had a different elevation, 
the engineer laid the work out with such accuracy that 
no difficulty was encountered in the actual erection of 
either the stabs or the columns. When the men had be 
come familiar with the procedure, the slabs and columns 
were loaded, hauled a quarter of a mile and erected at an 
average rate of speed of 15 min. for each slab and col- 
umn. 


The work was carried out under the supervision of 
Hunter, division engineer of the Chicago & East- 

ern Illinois R.R. Henry Raeder, of Chicago, was the 
architect. The M. J. Hoffman Construction Co., of Terre 
Haute, Ind., had the general contract, the writer being 


superintendent of construction. 
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Traveling Chutes Deliver Concrete from Centra! 
Mixing Plants to Winnipeg Aqueduct Forms 


Part I 


Experience Indicates Best Methods of Handling Forms 


—Backfill Is Placed by Dragline Bucket Dumping at a Height 


By WILLIAM SMAILL 


Superintendent, Winnipeg Aqueduct Construction Company. Limited, Winnipeg. Man. 


ln Part 1 of this article, published last week, Mr. Smaill 
dealt largely with the subjects of excavation and drainage. 
In Part 11, below. he 
plant employed in mixing and delivering concrete and in 
placing the earth backfill over the completed aqueduct, 


describes in detail the methods and 


HE nature of the ground traversed by the Winnipeg 
Aqueduct prevented the use of heavy moving plant 
The scheme finally decided 
upon was to have a central mixing plant at each opening 
and transport the The Greater 
Winnipeg Water District sells to the contractors aggre- 


for mixing concrete. 


the concrete to forms, 
vate, delivered alongside the railway track on the work, 
so at each opening a platform has been provided sufficient 
to carry a three days’ supply. 


Mixers SpectALLY MADE 


At each of the camps a concreting plant consists of a 
t-vd. mixer specially made for the Winnipeg Aqueduet 
Construction Co. by the London Concrete Machinery Co. 
The mixer has an extra-large boiler, extension skids for 
loader, and loading skip made wide enough at the back to 
receive material from gravel cars without spilling over 
the sides. To facilitate moving, which occurs about every 
two months, the mixers are provided) with special car 
wheels, standard gage..so that they can be shifted to and 
moved along the railway track. There are nine all-steel 
hopper side-dump cars of 30-cu.ft. capacity, made spe- 
cially strong, fitted with springs on axles and spring chain 
heads to provide for smooth running and to prevent seg- 
regation of 


tation. 


aggregate In the concrete during transpor- 


Six of these cars are used in transporting con- 
crete, two behind the mixer handling gravel and one kept 
The plant includes also one Plymouth 3-ton 


lor spare. 


vas dinkey for hauling concrete and one gasoline hydro- 


TYPICAL MIXER 
CONCRETE 


pheumatic outfit for water-supply 
800-gal. tank. 

Gravel platforms are about 500 ft. long and are ma: 
by laving 4.x 6-in, stringers 16 ft. long on 2-ft. centers 
at right angles to the track. The platforms are ‘level: 
up and on them 24x 12-in. by 20-ft. fir planks are Jai 
loose with broken points for a width of 10 to 12 {1 
varying with the height of the railway track above thy 
platform. Two planks are set on edge to prevent grav: 
from spilling over the edge of the platform. The whol 
is securely braced to prevent sliding when aggregate is 
dumped from 20-yd. air-dump cars. 


a 2-in. pump and a 


The outer ends «6 
the 4.x 6-in. stringers that are not boarded over are use 
to spike 20-lb. rails to, for carrving 
that transport gravel to the mixer. A 
a capacity of three cars of cement is 


small hopper cars 
cement house wit! 
placed behind th: 
mixer at the center of the platform; this house is built 
in sections. 

‘Two cars are used to transport aggregate from the plat 
form to the mixer; they work from opposite ends of the 
platform, one car being at the mixer while the other i- 


‘ being filled by hand. 


Mats Carry Mixers iN Sorr Grounp 

The company purchased from the district all the pole 
obtained during the clearing of the right-of-way. On soft 
ground a mat is made with some of these poles; and o 
this mat, cribbing or bents are set up to support tli 
mixer at a height sufficient for the dumping of concret: 
into steel hopper cars that are run in on a small trestle. 
3 to 6 ft. high, in front of the mixer. This trestle is 
a siding from the track on the dirt dump alongside the 
trench over which the concrete is transported ; it was built 
in this manner at first on account of the unknown capa- 
bilities of the light gas dinkey, but this machine lias 
proved so efficient that in later set-ups the mixer was 


6 


SET-UP SHOWS DISTRICT’S RATLWAY, GRAVEL PLATFORM, CEMENT SHED, LOADING CARS, 
TRAIN, NARROW GAGE TRACKS ON SPOIL BANK AND SECTION OF COMPLETED ARCH 

























































26, 1917 ENGINEERING 
ly placed high enough off the ground to dump into 
cars, the dinkey being able to haul three 30-ft. cars 
oncrete up a 4% grade easily. 

lhree concrete cars are worked in a train, while the 
wreting dinkey is kept on the move all the time. By 
eping the track in shape and using cars having spring 
les and draw heads no trouble has been experienced with 
egregation of the aggregate. Hauls of } mile from the 
ixer are the longest attempted, but a distance of 
ile each way from the mixer seems to be the economical 


mit. 

Concrete is dumped from the cars into steel chutes with 
iray-shaped hoppers at the receiving end; from the chutes 
‘he concrete runs into Blaw steel forms, which are used 

n all three contracts. 

When starting concrete the invert profiles are first set 
with the copper expansion strip properly placed therein. 
\ slight departure was made from the usual method of 
using a timber or plank to form the outside edge of the 
invert by substituting a 5-in. channel bolted to the ends 
if the invert profiles at correct distance that made a com- 
plete steel form that could be readily squared up and set 
to line or grade. The invert was poured in 15-ft. sec- 
The forms are set up for alternate inverts, the 
intermediate section being filled after these are sufficiently 
set so that the screeding iron will not scratch the sur- 


Lions. 


t. a 
race, 


JOINT BETWEEN INVERT AND ARCH 


All concrete is mixed to a mushy consistency, and the 
inverts, after being poured, are screeded with 34 x 24- 
in. angle-iron provided with handles and operated by two 
After screeding they are troweled and worked to a 
smooth hard finish. On the shoulders of the invert 13 
\ 14-in. dressed pine strips are inserted into the concrete 
longitudinally, to a depth half that of the 1}-in. dimen- 
sion, the other half later entering the concrete of the 
arch section to make a water-tight joint. 


This portion of 
the invert is screeded on our work to an even surface, and 
when sufficiently hardened the surface is gone over with 
wire brushes and cane brooms until a clean surface of 
sand and gravel is left. Experience has shown that a 
joint so prepared and properly cleaned off before con- 
creting bonds well to the arch and on testing shows prac- 
tically no sign of leakage. 

\fter a stretch of invert has been poured and become 
sufficiently hardened, the inside forms are first set up. 
They generally require a considerable amount of work- 
ing into shape, to get lines and joints correct. The plates 
venerally get sprung more or less in transporting, un- 
loading, ete. When they are made true to shape, the 
travelers that handle the inside forms and that operate on 
light track placed on the invert are run under them; and 
1o-ft. arch sections are transported to the different points 
on the invert for the first set-up. The forms are then 
arefully oiled with form oil; bulkhead forms with cop- 
per expansion strips inserted are set up and bolted to the 
ends. The outside form sections are then set and at- 
tached to the inside forms, the proper spacing between 
inside and outside forms being maintained by means of 
taper tie-bolts and spacing blocks. The latter are re- 
nioved as the concrete reaches them, and the former are 
driven out after the concrete has set, the holes left being 
plugged with short pine plugs about an inch long. The 

-t of the hole is filled with mortar. 
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\\ hen 


found expedient to make several changes 


conereting had while, 


Mrocec«aed lar} il 
from the met 


ods that were in use with these forms. In the first plas 


it was found that the usual procedure of collapsing t 
inside form to move it through another form took con 
siderable time. Then too, when the upper portion was 


collapsed, the drawing in of the sides worked the joint- 


so much that a certain amount of relining and boltin 


up at the vertical points of the Saft. sections had to In 
done after each set-up. The longitudinal joint on to 
This dit 


by arranging the set-up so that no 


would at times be found hard to get together. 
liculty was overcome 


inside forms would have to be passed through othe: 
forms. Pioneer forms were set up so that each set o 
inside forms would have three moves backward, when 
they would all be moved ahead far enough on the invert 





ONLY 


THE BOTTOM WING 
WHEN INSIDE 


PLATES ARE COLLAPSED a 
FORM IS MOVED OUT 


to continue this procedure. This meant having twice 
the number of inverts laid ahead and double the amount 
of inside track, but the change paid for itself many times 
over, as all that had to be done was to draw in the bot- 
tom wing-plates slightly with the turnbuckle on the trav- 
eler and then lower the whole form bodily with the tray 
eler jacks just enough to pass out of the arch. In this 
manner the inside arch form was practically maintained 
in shape, moved and set up without the trouble of fixing 
joints every move. 

The outside forms were designed so that they could 
be taken apart in sections, none of which weighed ove 
150 |b., so that they could be carried by the laborers. 


This was never doney but they were at first handled in 

-ft. sections, lifted out of the trench by a small hand- . 
operated traveling derrick (working on the same track 
that the concrete cars run on) and loaded on a flat-car $ 


on the same track. When this car was loaded, the gas bi 
dinkey would move car and derrick to where the out- ‘ 
side forms were required, and they were set in place with 
the assistance of the derrick. 


ForM-HANDLING TRAVELER DestGnebd 


While better than the original scheme of placing sec- 
tions by hand, this method proved too slow and at times 
interfered with the use of track for conerete operations. 
As the ground generally was too soft to have any heavy 
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handling plant, it was decided that a traveler working in 
the ditch was the best solution for handling the outside 
forms. The scheme was to operate the traveler on 20- 
lh. rails 20 ft. long, spiked to 4.x 10-in. by 20-ft. planks 
laid along the side of the ditch. The Dominion Bridge 
Co. was asked to prepare a design, which was accepted. 
The new traveler picks up the outside forms bodily and 
moves them over the arches and other forms to wherever 
required, For the two camps started in 1916, where the 
forms are heavier, an improved and better design has been 
‘completed. 


In the first traveler the form is raised by long levers 
with ratchet and pawl on pipes set horizontally along 
the sides; on these pipes are short chains or cables with 
adjusting turnbuckles attached to equidistant points near 
the bottom of the steel forms. ‘The long levers working 
the ratchet and pawls wind the cable on the pipe, pulling 
the form from the concrete and raising it high enough 
to pass over the other arches and forms. 

The newer traveler has a pipe running along the cen- 
ter of the top of the frame; cables attached to- this with 
adjusting turnbuckles at the bottom are connected with 
hoth the bottom and the top of the form. These cables 
are wound up on the pipe by a gear driven by a pinion 
rotated by two hand-cranks, the men working from small 
These trav- 
elers, with load, are towed from place to place by run- 
ning a light cable to the gas dinkey. In this manner 
the moves are quickly and easily made. The crank and 
track are picked out of the ditch by means of the small 
traveling derrick and placed ahead in the ditch at con- 
venient times. 


platforms conveniently set on the traveler. 


The original outside forms were brought up on the side 
of the arch only so high that a thin steel spade with a 
j-in. pipe handle could be worked inside the forms and 
reach to the bottom of the arch. This necessitated the 
making of a drier mix that would hold up on the slight 
slope above the tops of the outside forms. This portion had 
to be carefully worked and screeded in place. The inside 
forms would of course not stand up under any severe 
tamping. It was found advisable to procure extra plates 
that fitted in and put in place after the con- 
crete was carried up to the height of the original outside 


could be 
forms. These plates, which could be speedily set in place, 
left an opening only 16 in. wide on top of the forms 
through which the remainder of the concrete was placed, 
requiring no change in the consistency of the mix and 
doing away with the screeding of large surfaces on the 
top of the arch. Also, what the writer thinks is of more 
importance, the arch concrete was placed continuously and 
was of uniform consistency. 

The concrete was run into the arches and inverts by 
the 


chutes, as described in 


Section of this issue. 


means of steel or wooden 


“Hints for the Contractor” 
Fini Compacrepd wiru WATER 


Where sometimes the muskeg is too deep or the ground 
too compressible, trench excavation has to be carried be- 
low the grade line of the invert to procure a firm unyield- 
ing foundation. The bottom is brought up to grade line 
hv means of a foundation fill of pit-run gravel, and the 
most effective way of compacting this material has been 
found to be by means of water in the following manner: 
The section of trench to be filled is cut off from the rest 
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TYPE OF TRAVELER FIRST USED FOR SETTIN: 


OUTSIDE FORMS 


of the work and allowed to fill with water to the requ 
grade line. The pit-run gravel is shoveled into the 
and brought up to the grade line, where it is roug 
shaped for the invert. The water is then pumped o!: 
when drained, the fill is a solid compact mass that  re- 
quires the use of a pick to move any of it. From sony 
measurements taken it is just as solid shortly after + 
water is drained off as it is any time later. 


DRAGLINE PLACES BACKFILL 


The backfilling of the completed aqueduct is accom- 
plished by means of the Bucyrus dragline that excavated 
the trench. The contract calls for the first 4 ft. in the 
trench to be placed in layers and compacted by hand 
tamping, where the trench is in fairly solid material and 
the spoil can be placed on the sides of the trench. This 
can readily be accomplished, as material can simply lx 
shoveled into place and tamped. But on the long sec- 
tions of deep cuts and ditches with compressible sides 
the heavy solid material that would be needed for this 
tamped backfill had to be placed as far away from tli 
sides as the boom would reach, to prevent slides. 


Early this season the district’s engineers wished to 
make some experiments as to settlement, if any, caused! 
by an excess of backfill at points where the foundation 


As the machines were busy else 
where and the engineers were desirous of completing 
these tests as soon as possible, this backfill had to be all 
placed by hand and was done under the careful super- 
vision of the district’s inspectors. When the backfilling 
with draglines was started, some of it was placed in the 
usual manner, placing and tamping the first 4 ft. by hand. 
Later, we were allowed to make the experiment of batk- 
filling entirely by machine, getting the tamping effect }y 
the height the material is spilled from the bucket. It 
was thought there might be some shock to the pipe, but 
this is not so; the material spills out of the bucket in a 
continuous stream into the space between the pipe anc 
the sides of the ditch, compacting the mass evenly an! 
forcing it against the sides of the ditch and pipe, ev: 
with the 34-cu.yd. bucket of the class 24 machine. \o 
one inside the pipe can tell where or whether the mac! 
is working or not. 

After the backfill had been trimmed off and allo 
to settle for a month or so, it was noticed that the | 
sections that were all hand backfilled had settled ba 
and were full of cracks. The portions partly hand-tan 
and machine-filled were a good deal better, but wil! 


was in clayey material. 
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to have eracks filled up. The sections made alto- 
ier by the dragline machine show practically no signs 
<ettlement cracks, and what cracks there are could cer- 
niv have been avoided by dumping material from 
ets at a slightly greater height. These sections proved 
clusively the great superiority of an intelligently han- 
ed machine backfill over that placed by common labor. 
\dvantage was taken of the insulating qualities of the 
skeg or peat for the frostproofing of the aqueduct : 
erever possible, a laver of this material was placed 1h- 
diately over the concrete. 
In the big cut the solid material is filled almost to 
top of the arch: then a couple of feet or more of 
muskeg is placed over the arch, and this layer is covered 
with sandy clay to a depth of 5 ft. over the crown. The 
final trimming of the backfill is generally made by sta- 
tionmen using a wood templet for shaping, the top width 
of backfill being not less than the inside width of the 
aqueduct and the side slopes 13 to 1. After standing 
over winter, the dump is finally shaped and seeded with 
«1 mixture consisting of brome grass, rye grass and white 
clover. 


River Crossings 


‘The river crossings are taken care of by means of in- 
verted siphons. ‘There are five of these crossings on the 
three contracts. Owing to the flashy nature of these 
streams in times of summer rains, it was decided to put 
the siphons in during the winter months while the rivers 
were low; the four largest are now completed. 

The Falcon River crossing was put in this year under 
very severe weather conditions, the thermometer show- 
ing almost steadily from 10° to 45° below zero. During 
the months of December and January there was required 
close supervision of the warming of concrete materials, 
Materials 
were heated with steam jets, and concrete was protected 
hy steam or coke fires in salamanders under canvas covers. 


also protection from freezing after pouring. 


In the two seasons just completed, notwithstanding the 
labor shortage and its quality (most of the camps this 
season could only be about half manned), camps were 
built, plant installed and, to date, we have excavated 244 
niles of trench, 15 miles of drainage ditches, backfilled 
20) miles of aqueduct and. put in four river crossings. 





ARCH FORM READY FOR CONCRETING 


tie rods to prevent spreading: anchors to invert are 
provided to keep form from rising 
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Some tests for water-tightness are under way and 

ween going on for some time. aking figures from. thi 

irst two months of testing, the total leakage yx 1 ‘ 


would average 500 to 600 gal. per dav. The avera 
age per square foot of surface is 0.006 gal. per dav: at 
that of the jointing planes per lineal foot, 0.04 gallor 
The method of making the test is to construct 
bulkheads cutting off a 300-ft. section, making tl 


int 


heads as high as the maximum flow line. Bulkheads 
waterproofed with cement mortar and are fitted wit 
gage glasses for reading water levels. The aqueduct is 


well cleaned before the bulkheads are built, and then wat 


is pumped in to the required level; the first reading ts 


taken when the surface agitation of water has stopped 


PERSONNEL 


The officers in charge of the work for the Greater Win- 
nipeg Water District are James H. Fuertes, consulting 
engineer; William G. Chace, chief engineer: and M. V. 
Mavor F. H. Davidsor 
is chairman of the Administration Board. The commis 
sioners are James J. 
Waugh, chairman. 


Sauer, assistant chief engineer. 
Ashdown, and ex-mavor RR. WD. 


The officers of the Winnipeg Aqueduct Construction Co. 
are A. C. MeKenzie, president; A. H. Aldinger, vice- 
president; F. E. Halls. secretary-treasurer; and J. B. Me- 
Lean, manager. 


The Engineer as a Business Man 

In a recent address before the Chicago Association of 
Commerce, on “The Business and the Function of the 
Consulting Engineer,” Robert Isham Randolph referred 
to the frequent subordination of the competent engineer 
to the business man, as follows: “The engineer must 
consider the advancement of the art—new inventions, 
new applications, improved methods. We throw into the 
scrap heap, today, machines and processes which were de- 
vised yesterday. Not because they are worn out, not be- 
cause they are not effective, but because new machines 
and new processes are so much more effective and econom- 
ical that we cannot afford to retain the old. 

“Some may say: “This is not the function of the en- 
gineer. These are matters to be decided by the mature 
judgment of the business man.’ Alas, the engineer is 
not often allowed to decide these most important ques- 
tions. He may advise, argue, plead, but the decision us- 
ually lies with a council of ‘business men.’ 

“Webster defines business as ‘that which engages tle 
time, attention or labor of anyone, as his principal con- 
cern or interest, constant employment, regular occupa- 
tion.” I ask you, Which is the business man in such 4 
case, the engineer, whose time and attention and labor 
have been engaged on this matter as his principal con- 
cern and interest, the engineer whose constant employ- 
ment and regular occupation has been thinking and plan- 
ning and studying and solving the problems so vitally 
affecting the public welfare, or the council member who 
gives one night a week to a discussion of the problem with 
others of his kind ? 

“The structure which trained minds, specialized en- 
deavor and almost inspired vision have created may be 
wrecked by the lottery of a miscellaneous assortment of 
yeas and nays that are in the mass utterly incompetent. 
whatever the attributes of individuals who voice them.” 
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Weekly Report Forms Simplify periors may be able at all times to obtain compl 


ae . r 2 formation concerning each section of work. 
Hichwav Engineers Work To obtain the desired information, all resident 
© Y neers were required in the beginning to furnish dai 
Progress on Illinois State Roads Is Submitted on — ports on each assignment under their charge; bw) 
Standardized Printed Sheets Accurate system was soon found to produce an CXCeSSIVE an 
Records of Material Kept of office work, for it was necessary to examine thes: 
By M. W. WATSON ports and tabulate the progress of work throughout 


Anni Road Engi Illinois State Higt D , state without the compensating advantage of keepin: 
SSIsté t i “ngineer, nois State ighway epartmen . > . . 
a 7 ea. I main office in closer touch with the work. A report {: 


Hk EXPENDIPURE of practically $2,000,000 per was then adopted which covered a calendar week, and 

annum for state-aid road improvement in Tlinois, resident engineer was required to furnish one copy 
distributed among 102 counties, necessarily involves a the division engineer, as well as one to the road engine 
number of scattered sections of work that are in the — office at Springfield. This report consisted of two <|) 
process of construction at the same period, each requir- and has been in continuous use until recently, wher 
ing an inspector or resident engineer. In order to su- was found that the information was inadequate owin: 
pervise the work of these men, the state is divided into — the advent of road types not previously encountered 
seven districts, each in charge of a division engineer — revision was necessary in order to furnish a complete 
who is held responsible for all fieldwork, regardless of — port. The first sheet of this revised report is 
character. An adequate system of reports is therefore re- the title of “Weekly Report of Resident Engine 
quired, in order that the division engineer and his su- Labor’ and is reproduced in the illustration herewit 


(P2977-3M) eve? STATE OF ILLINOIS 


STATE HIGHWAY DEPARTMENT 
SPRINGFIELD, ILLINOIS No. 


WEEKLY REPORT OF RESIDENT ENGINEER 


Section 


Road Begins at Sta. 


Excavation Compl 
Subgrade Compl 
Aggregate Placed 
Base Laid 

Pavement Laid 
Pavement Completed 


Completed Road 





Items of Work 
___Superintendence _ 


__Excavation_ 


TOTAL EXPENDITURE 





Resident Engineer. Address 


L Telephone Me 


WEEKLY LABOR REPORT OF RESIDENT ENGINEER, ILLINOIS STATE HIGHWAY DEPARTMENT 

Under the subject heading “Items of Work” the following subdivisions (omitted to reduce the chart to reasonable size) 
appear, each one occupying a separate line in the first column of the blank form: Superintendence; excavation; loadin: 
coarse aggregate; hauling coarse aggregate; loading fine aggregate; hauling fine aggregate; loading and hauline 
cement; loading and hauling bituminous materials; loading and unloading brick; hauling brick; incidental hauling; shapine 
and rolling subgrade; mixing and placing concrete; handling forms and joints; covering, seasoning and cleaning wor 
erete; placing and preparing sand cushion; laying and rolling brick; grouting joints in brick; spreading stone; rolling a 
sprinkling; heating bituminous binder; applying bituminous binder; mixing and placing bituminous concrete; shaping a! 
rolling earth shoulders, gutters and side roads; mixing and placing concrete gutters; hauling and placing macad: 
shoulders; hauling and placing tile drains; bridge and culvert work 














26, 191% ENGINEERING 








(p273s—3M) <2 


STATE OF ILLINOIS 





NEWS-RECORD lan 





STATE HIGHWAY DEPARTMENT 


WEEKLY REPORT OF RESIDENT ENGINEER 


MATERIALS 


GO i ein » Route i esacieiod , County 





CEMENT RECEIVED 


Sample No. Reported 




















Contract 
SPRINGFIELD, ILLINOIS No. 

» Type of Road | 
Week Ending 191 
MATERIALS RECEIVED | 
— 
Tons of stone or gravel 
| Tons otsand | ; | 
| Tons of screenings ied i 
| Gallons of bitumen y _ 






SSS 





- es —— | 
REMARKS: Use R. R. weights for above materials 


Note with car no’s any rejections of above materials 




















__ CEMENT. 


Theoretical Amount Required 














TOTAL bbis. received this week 


Esselte connaissances saan 





is. received for entire job 








sesseseseeeeeee M@GIdent Engineer. pee 


eal 


WEEKLY MATERIAL REPORT OF RESIDENT ENGINEER, ILLINOIS STATE HIGHWAY DEPARTMENT 


Work in one county is distinct from that of any other, 
and all state-aid funds are required by law to be ex- 
pended along designated state-aid routes. Each route 
las a separate number, and each contract ix designated 
ly a section letter. It is advisable therefore to provide 
adequate space, preferably at the top of each form, for 
the purpose of indicating this information. The nota- 
tion concerning the beginning, ending and type of con 
struction is for the convenience of the office foree in 

wcking over these reports. 


Space For Grapnie Ciuarr 


Immediately following this space is found a chart for 
ndicating graphically the progress of important features 
of the work. All progress up to the beginning of the 
week for which the report is made is indicated by filling 
un the parallel lines in solid black, and the construction 
or the week for which the report is made is indicated 
‘vy erosshatching the length covered. Thus the division 
engineer or the road engineer can determine from each 
weekly report the exact progress of the work and prepare 
a chart that will indicate to anyone who is interested in 
the work the progress of all state-aid road work to date. 


Following the progress chart is found the labor report 
In money, each item of work being listed and a space 
provided to take eare of it for every day in the week. 
The total expenditure for each day and for each item is 
shown. The resident engineer is required to make these 
totals, and by taking a summation of each set of totals 
he is furnished with a check on his computations. 

All extra work not provided in the contract, for which 
the contractor is to receive actual cost plus 10%, is listed 
in the space provided at the bottom of the form. 

The second sheet of the report, as shown, is intended 
for materials. Since the State Highway Commission 
furnishes all cement in connection with state-aid road 
contracts, particular attention is given in the report on 
materials to the amount of cement received, as well as 
to the amount used in the work. The cement received 
is indicated by car number and size; and space is pro- 
vided to indicate for each day of the week the amount 
of pavement laid, the theoretical amount of cement re 
quired and the actual quantity used during that day, 
from which can be extended either the surplus or defi- 
ciency of cement used. When an excess of 2% is used 
for any one day, the contractor is required to pay for the 
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iiditional cement. When a deficiency of more than 2% 


ix found, he may be required to remove that section of 


the pavement in which the deficiency occurs, 


Particular attention is also given in this report. to 


brick received, as it is provided in state-aid road con- 
tracts that. upon proper authorization by the contractor, 
the State Highway Commission will pay the brick com- 
pany | 


for all brick This is also 


of value in checking the brick tests, which are reported 


delivered on the job. 
from the laboratory. As practically all other materials 
used are furnished by the contractor, a total of the amount 


received is all that is indicated, 


For convenience of the engineer and to insure ae 
cate at any time should the reports be lost in 1 
portation, each resident engineer is provided with 
record book, which contains space for tabulating al] 
items indicated on the weekly reports, as well as < 
for a more detailed record of all items. When ac 
cost data are required for any particular feature o} 
work, the only step necessary to obtain this informati 
to check the figures indicated on the weekly reports. 

Since these reports have been in use, it has been fi 
that they are adequate and have permitted an accu 
cost record and progress report to be maintained. 


Common Labor Hard To Hold on Job of Track 
Elevation. Rock Island Finds 


Men Stay on Work an Average of Only 4.8 Days—Additional 
Cost of Constant Changes Mounts Up to a Considerable Sum 


HE labor problem in relation to railroad as well as 
other construction work is becoming a more serious 
year. It is estimated that in 1916 about 
$60,000,000 worth of construction work was authorized on 
the railways in the Chicago district. A large proportion 
of this, however, went over until 1917, owing in part to 
the labor conditions. On the Rock Island Lines consider- 
able study of the problem has been made, with the aim 


Inatter every 


of finding some means of securing greater efficiency and 
economy in labor. A specific investigation is being con- 
the extensive track-elevation Chi- 
cago, Which work is being done on the company-force sys- 
tem. There is a special organization for this work alone, 
under a general staff (see Engineering Record of Aug. 
1, 1914, p 122, and Engineering News of Apr. 8, 1915, 
p. 673), so that the work constitutes an independent job 
with its own system of accounting. 


ducted on work in 


ComMon LABOR CLASSIFIED 


This investigation deals exclusively with common labor, 
which, for the purpose of the inquiry, has been divided 
into three classes as follows: 

1. Native Labor—This comprises men who reside in 
the vicinity of the work and most of whom maintain 
homes within easy access of it. As a rule no additional 
expense beyond their wages is incurred by the railway on 
account of these men. 

2 Foreiqn Labor 
the work in groups, usually through an agent or one of 
their These 
erally furnishes more 
or Jess transportation and provides bunk-cars for hous- 


This comprises men who come to 


number who acts as a_ leader. men gen- 


board themselves. 


The railway 
ing, 

3. Tramp Labor 
all emploved through labor agents and for whom transpor 
tation, boarding and feeding facilities are provided by 
the railway. 


This consists of men who are nearly 


Laborers in this group differ from those 
principally from the fact that they are em- 
ploved singly and that their service usually is of short 
duration. 


In group 2 


Last vear a large part of the labor consisted of tramps 
who had acquired restless habits, as shown by the tend- 


ency to quit work after a few days’ service and move o1 
to other jobs, very often irrespective of the wages paid. 
This tendency makes it difficult to organize and mai: 
tain gangs for efficient work, since they are being con 
tinually recruited by new men. The foreign laborers also 
are always ready to move to other work with practically 
no notice. All of this is demoralizing to the force and 
detrimental to efficiency, speed and economy of work. 
TRANSPORTATION 


AND HovsineG 


In addition to this, the transportation and housing of 
numbers of men who remain but a short time on the work 
represent a material increase in the labor cost. The 
cost that the railway incurs for the two latter groups o/ 
labor, in addition to the regular wages of the men. is 
shown in Table I. It represents from 3.4 


to 3.66. pel 
man per hour (working time). 


TABLE I COST OF LABOR ON 


TRACK-ELEVATION 
CENTS PER 


WORK IN 
HOUR WORKED 


Foreign Labor Tramp Labor 
Transportation to and from work 0 93 
Feeding (ice and transportation of provisions) 89 
Fuel for heating bunk-cars 26 
Fuel for cooking 
Camp equipment and repairs 30 
investment in camp facilities 08 
Insurance (employers’ liability) 94 


3 40 
18.05 


Total extra cost 
(Average rate of pay 18 05 
21.62 21.45 


NATIONALITIES OF MEN WHO DID NOT STAY ON WORK 
AND REASONS FOR LEAVING 

Reasons for Leaving Number of Men Nationalities Number of \: 
Sick 250 American 338 
Need money 214 Irish 573 
Need clothes 117 German 224 
Poor food 164 Swede 176 
Poor water 23 Slav 170 
Too hot* 112 ) 
Too cold t¢ ; 30 
Dissatisfied 118 
Work too hard 97 
Laid off 38 
Discharged Bi 
Various 372 


Total cost to railway 


TABLE I 


Jew 2 
French 4 
Italian 9 


1,546 
+ November-December 


Total 
* July-August 


Total 


On the Chicago track-elevation work, in order to + 
tain sufficient labor, it was necessary for the 
company to provide transportation and housing faciliti 
and otherwise care for a large part of the common |: 
employed. The housing facilities consisted mainly 


raiiy 
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CONCRETE POLES AT WENATCHEE WERE CAST IN 
PLACE USING WOODEN FORMS 


bunk-cars, which were box or furniture cars dismantled 
and set on the ground, credit being taken for the trucks. 
which were removed. From July, 1913, to June, 1915, 
hunk-cars were furnished to foreign laborers, who pro- 
vided their own food. Since that time, under agreement 
with a contractor who makes a business of boarding and 
feeding workmen, eight cars for kitchen and dining 
service have been added to the camp equipment. The rail- 
way company furnished free to the contractor the coal 
used in the kitchen cars, also the ice and transportation 
on provisions from point of shipment on the company’s 
lines. 

During the last six months of 1916 a weekly record was 
kept of the number of men hired and the number who 
quit the work. The summary for this period shows that 
2874 men were hired and 1546 men quit, the average pe- 
riod of service per man being only 4.8 days. As it takes 
time for a man to understand his duties and get accus- 
tomed to the work, it is evident that the really serviceable 
time of the men averaged even less. The average number 
of men in the working forces was about 400. The record 
shows from 50 to 163 men hired per week and from 28 to 
118 men leaving, while the days of service or employment 
per man ranged from 14 to 8 days. Thus out of a total 
of 2874 men hired, 54% left the work in trom 1} to 8 
days. The effect of this upon the progress and cost of 
the work can easily be seen. 


REASONS FOR QUITTING 


Care was taken to inquire into the reason for each 
man’s leaving. Table II] shows a summary of reasons 
viven and shows also the nationalities employed. It will 
« noticed that only 11 men out of 1564 were discharged. 
l)rink is at the bottom of the reason given in many cases, 
though it does not appear directly in the tabulation. It 
ers many classed as “sick” and “needed money.” In 
latter case, as the men are boarded on the work, it 

not often that a man really needs money so urgently 
io necessitate his quitting work in order to draw his 
In too many cases it was evident that these men left 

| drew money in order to go on a spree. It is stated 


‘ 
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food” 


the men were well fed; and while 164 gave “poor 


fact that manv of the men when hired were recoveri 
from previous sprees and were in no condition to appre 


elate or assimilate ronl. plain food. 


Of the tramp labor 3707 of those who quit in a short 


time were Trish, 256 > American, 220% Scandinavian and 


Slavic and 14% German. 


The rates paid for common labor on construction work 


are higher than those paid on railway maintenance work. 


due largely to the fact that. in the former, emplovment 


is more or less temporary and the work is more arduous. 


In view of the higher pay and the fact that the work is 


carried on steadily for at least six months, while the men 
are apparently well cared for and well treated, it ap 


pears that careful study of the whole problem is desir 


able. 


Concrete Electric-Light Poles Built 
in Place in City Park 


City Engineer F. J. Sharkey, of Wenatchee. 
Wash.. Explains Construction Details 
and Gives Costs 


N WENATCHEE, Wash., the necessity for building 

quickly and cheaply a small number of electric-light 
poles led to the adoption of a cast-in place concrete pole 
of a design made by the City Engineer, F. J. Sharkey. 
The two views herewith show one of the poles under con- 
struction and a finished pole. 

The trenching for the entire system was done first. The 
location of the pole bases was then carefully staked out: 
and stakes were driven in the bottom of the trench for 
the ends of conduit, so that they would coincide exactly 
with the inner walls of the junction boxes. The pole 
hases and junction boxes were then constructed and left 
rough over the area to be covered by the poles, the dowels 
and conduit elbows being placed at the same time. After 
the pole bases had thoroughly set, the forms for the pole 
were erected over the base, braced either to surrounding 
trees or stakes, and the pole cast from the top, a long slice 
har being used to insure proper filling. A 1:1: 1 mix 
was made for the pole, the coarse aggregate being a fine 


local gravel that was screened between 4- and 


| 
i -In. 


screens, 


Oxiy Five Portes Buin 


As only five poles were to be built, the forms were con- 
structed of wood in two sections, by a local cabinetmaker 
These forms were not very satisfactory, requiring care- 
ful collaring and judicious treatment to prevent them 
from warping to such an extent as to preclude their 
further use after the first two poles were built. In the 
opinion of the City Engineer, for any considerable number 
of these poles pressed-steel forms would be more satis- 
factory. The cost of the poles complete was as follows: 


Forms $14 00 
Labor, setting forms, mixing and placing concrete 46 25 
2} cu.yd. sand @ $1. 25 3.10 
2} cu.yd. gravel @ $1.75 4 40 
4} bbl. cement @ $3. 00 14 00 
50 ft. of 14 in. conduit 8 06 
Five 14-in. conduit ells 2.29 
Ten 1}-in. bushings 95 
5 meter-box frames and covers 10 00 
Five 16in. globes @ $4.30 21 50 
5 series receptacles 5 00 
Labor and material, making globes and socket holders 8 55 

Total cost $138 10 

Cost per pole 27 62 
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What Our Large Testing Machines Have Accomplishe: 


Bureau of Standards. To Meet Demands After 1907. Acquired 
Two Great Machines of Unusual Capacity and Precision 


By T. J. MOSLEY and J. H. GRIFFITH 


United States Bureau of Standards, Washington, D. C. 


UGUST 29, 1907, the date made memorable by the 
fall of the first Quebec Bridge, 
in testing, as it 
Large-size testing 
yond the capacity of prior testing machines 


marks an epoch 
does in. structural engineering. 


pieces far be- 


testing of full-size 


Was de- 
veloped in answer to the demand presented by the acci- 
dent of that date. Through the construction of the Bu- 
reau of Standards’ two large machines the scope of me- 
chanical testing was extended remarkably. 


What have the large machines accomplished? It is 
now 10 years since the inception of the movement for 
large-size testing. The two machines extend the load 
range of testing by four or five times—to the 10,000,- 
000-Ib, capacity of the Pittsburgh machine. And on 


the other hand, in_ the machine at Washing- 
ton they multiply the range of precision testing, mak- 


ing possible the highest type of testing up to capacities 


Emery 


of 1200 tons, when before only the crude figures of press 


loading could be obtained. These are great advantages. 
They have been utilized well, to the profit of engineering 


and the constructive arts. 
DemMAND LarGE-S1zZE Tests AFTER 1907 


No one familiar with the engineering of the period 
preceding 1907 can contend that all minds were at ease as 
to the performance of large structural columns. There 
was a widespread feeling of discontent with formulas de- 
rived from laboratory specimens and applied to the larger 
and larger members necessitated in practice. Neither can 
one study the history of the gigantic Quebec cantilever 
without the inertia of 
“Why, if you condemn chord A9L, you condemn the whole 
bridge,” protested A. H. 


with his death-sentence on his own lips. 


discerning tremendous custom. 
Birks, the Resident Engineer, 
Up to the 
hour of its collapse the Quebee Br idge was widely accepted 
as a model of design. 

The catastrophe of Aug. 29, 
havior of certain compression members, brought into im- 
mediate exigency the questionings of 15 years. Imme- 
diately (Sept. 5, 1907) we read in the editorial columns 
of Engineering News: “No one has dreamed of doubt- 
ing their strength: but now, with the testimony of that 


1907, with the faulty be- 


sigantic collapse, every engineer must long to know, by 
absolute trial, what sueh hugh columns can safely bear. 
Did one of them fail under a load only one-half of the 
elastic limit of the material in it 7” 

For the the find the editors 
and correspondents of the technical journals raising the 
same issue with increasing definiteness as the testimony 
brought forth by the Canadian Commission gave day by 
day more weight to the assumption of an initial failure 
With the testimony of Theodore Cooper, 
1907, this belief attained practical certainty, 
profession candidly faced the fact 


remainder of year we 


In compression, 
Oct. 14-19, 


’ 


and the cneineering 


that the time was at hand for a revision of part of 
basic data of structural design. 

Suggestions at once appeared for the stiffer fabricat 
of large compression members; but though wisdom af; 
the event made these appear convincing, their va! 
could not be proved by test. So soon as this fact 
realized, it became evident that a machine capab| 
testing to destruction full-sized structural columns wa- 
vital engineering need in the United States. 

SomME Previous GOVERNMENTAL Arp 

The Government’s newer réle in materials testing 
its inception in 1904. At the St. Louis Exposition the « 
hibit of the Association of American Portland Cement 
Manufacturers, under the direction of Richard L. Hun; 
rey, attracted the attention of the late Dr. J. A. Holme, 
then in charge of the Technologic Branch of the Geolox 
cal Survey and the associated Materials Testing Plant at 
Pittsburgh. Through the joint efforts of these two mer 
a great enlargement of the field of Government. t 
ing was effected and a new day of coéperation inaue 
rated between the Government and the professions. 

A comprehensive program, including column tests, wa: 
outlined and undertaken as early as 1905. A National 
Advisory Board on Fuels and Structural Materials. 
created by President Roosevelt, was formally organix 
in 1906. . | 

Steps Towarp Tests or Large CotuMNs 

The next event of importance in the history of 
Government’s connection with the column problem was a 
meeting held in New York on Sept. 24, 1907, on thi 
initiative of the commanding officer of the Watertow 
arsenal. Dr, C. B. Dudley was in the chair. Reference 
to the series of volumes published for over 20 vears by thi 
testing laboratory of the arsenal, under the title “Tests o! 
Metals,” will show that the laboratory had, almost from 
the beginning, attached great importance to the subject 
of tests of structural shapes. A considerably increased 
appropriation by the Fifty-Ninth Congress had made pos- 
sible an enlarged program of investigation. 

The consultation in New York took place less than a 
month after the Quebec disaster, the shock of which was 
vivid in the mind of every engineer and must have made 
itself felt at the New York gathering. 

What justifies Government coéperation in engineering 
This question met with fair discussion and a 
definite answer then and there, as follows: The Go 
ernment is the only body with sufficient funds to engae 
in extensive and disinterested investigation: its opera 
tions may cover long periods of time unhampered by com- 
mercial testing; its conclusions are likely to be fair: it 
can command the codperation of all parties; it retains or 
can secure the services of recognized experts. 

It was decided at the New York meeting to employ t! 
arsenal’s resources in a series of tests on full-sized si 








research ? 








\ 


ins. A program was laid out calling for the fabrica- 
of 313 specimens, and this was enlarged by the ad- 
committee in the spring of 1908 to include high- 
m and nickel steel and additional types of section. 
complete program, with 423 specimens, was the 
test ever projected. 
nder the supervision of James E. Howard the work 
. carried forward at Watertown during 1908 and 1909, 
| the results were published in “Tests of Metals2” Up 
lanuary, 1910, approximately 25% of the program had 
: executed, resulting in a valuable body of data. 
but, as recognized beforehand, the capacity of the 
krnery machine at Watertown, 800,000 Ib., imposed severe 
trictions on the scope of the investigation. The pre- 
minary New York meeting had decided that the ne- 
cessities of the country demanded a machine of at least 
10,000,000 Ib. capacity. In time, Congress was brought 
o see the need, and the Geological Survey, through Dr. 
Holmes, was instructed to invite bids for such a ma- 
iine, Whose capacity was to exceed any hitherto known in 
this country or elsewhere. Early in 1908 the bids were 
n, and the contract for the 10,000,000-Ib. compression 
nachine was awarded to Tinius Olsen & Sons. By July, 
010, the greater portion of the machine was in place at 
the Pittsburgh laboratory of the survey. 


BUREAU OF STANDARDS ORGANIZES Krrort 


In the meantime developments had been going on in 
Washington tending toward the centralization of such 
vovernmental engineering research in one organiza- 
tion. The underlying reasons are obvious. It was felt 
that the Bureau of Standards, which was definitely es- 
tablished for research, was the logical body to prosecute 
nvestigations affecting the public at large, rather than 
other bureaus in which testing was a somewhat acci- 
dental outgrowth of other work. 

In this view the Congress of 1908-09 assented. An 
iithorization was passed for the transfer of the Water- 
town 800,000-Ib. machine to the Bureau of Standards; but 
this was later repealed upon representations from the 
Director of the Bureau, and an appropriation was sub- 
stituted sufficient for the purchase of the 2,300,000-1b. 
Kmery machine now in use in the Washington laboratory. 
The needs of both the arsenal and the bureau were seen 
to be better provided for by this arrangement. The same 
Congress provided for the transfer to the National Bu- 
reau of Standards of all the structural-materials testing 
operations of the Geological Survey, so that in 1910 the 
reat Olsen machine in Pittsburgh passed formally into 
jureaul possession. 

By the latter part of 1912 the precision Emery 2.300,- 
000-Ib. machine was completed and in place in Wash- 
ngton, and the United States. Government was ready 
to attack the column problem under suitable leadership 


and with the most formidable weapons in the known 
vorld. 


CotumN Testing Has BEEN THE GREAT WoRK OF THE 
EMERY MACHINE 


In 1909 the Column Committee of the American So- 
ety of Civil Engineers was organized. It early recognized 
ie desirability of coéperating in a Government investiga- 

‘ion and pointed out that the engineering profession had 
‘uch to gain from an elaborate series of tests on columns 
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of ordinary commercial size. The Bureau accepted tl 
committee’s coéperation. A program was outlined. On 
June 12, 1912, the committee appointed by the American 
Railway Engineering Association to “study the design of 
built-up columns” broached the project of a second series 
of tests of full-sized compression members to supplement 
the one already contemplated. This also was entered into 
with enthusiasm. 

Thus a great task was waitine for the Emerv ma 
chine at Washington by the time it was in working order 
The two investigations were instituted concurrently by 
the Bureau of Standards with the codperation of the two 
committees. The work of testing was completed jlast 
year, save for a mass of supplementary coupon testing, 
which is still going on. The number of observations on 
each column varied from 400 to over 2000 and included 
compressometer, strain-gage and detlection measurements. 
Reports were furnished the interested societies as con 
pleted, though the Technological Paper embodying the 
conclusions drawn from this laborious research is. still 
in course of preparation. Some 250 columns were tested, 
of every section type in common use, with values of 7/r 
ranging from 20 to 155, giving a body of data unprecs 
dented in volume and detail. An engineering demand 
has been squarely met. 

The remaining columns embraced in the Watertown 
program—of earlier origin—were shipped to the Bureau 
of Standards last year, and that investigation will be 
completed as time permits. 


Some Oruer Work or Titk Emery MActine 


As illustrating the wisdom of installing a machine of 
the capacity of the one in Washington, certain other tests 
of importance may be mentioned. 

A latticed column submitted by the New York Central 
was tested to destruction: Weight. 8285 Ih.: length, 30 
ft. 2 in.: cross-section, 64.92 sq.in.: radius of gyration, 
7.06 in.: I/rn, 52: ultimate load, 1.996.900 Ib. = 30,759 
Ib. per square inch. 

A nickel-steel bolt of 4.5-in. diameter was tested in ten- 
sion for the New York Board of Water Supply. It broke 
at a load of 1,096,000 Ib., or 115,900 Ib. per square 
inch. 

Four steel cables of 3}-in. diameter have been broken 
at loads ranging from 866,000 to 962,000 pounds. 

In June, 1914, a 30-ft. section of a Marconi wireless 
mast was tested in compression: Weight, 11,450 Ib.: 
largest diameter, 54 in.: sectional area, 89 sq.in.: ultimate 
load, 1,656,200 Ib. (18,600 Ib. per sq.in.). The dimen 
sions of this specimen practically coincided with the 
limits of the machine. 

The only test that has so far taxed the load capacity of 
this machine was the compression of a 90-lb. glass cube 
representing insulation for use in the foundation of a 
wireless mast. With a bearing surface of 10x 10 in. it 
sustained a pressure of 2,616,000 |b. without complete 
failure. 

The features of the Emery machine which give it pref- 
erence over others of like capacity for the purposes desig- 
nated are the sensitiveness and accuracy of its weighing 
system. The load indicated by it is that transmitted to 
the hydraulic support by the specimen itself, friction of 
the piston not influencing measurements to the slighte-t 
degree. 
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The 10,000,000-lb. compression machine at Pittsburgh 
is capable of testing specimens whose least width does 
not exceed 6 ft. and whose height does not exceed 25 ft. 
It has been used 
in making tests of large steel and reinforced-concrete 
columns, granite blocks, porcelain insulators for Marconi 
wireless towers, concrete piles, brick piers, monolithic con- 
crete, ete.—in short, all types ot specimens which by 
reason of their size and strength could not previously be 
tested. 


It is adapted to a wide range of work. 


Four Jacks Usep 

The four large jacks used in the erection of the Tell 
Gate arch were subjected to proot loads of 6,000,000 Ih. 
in this machine. Valuable information was furnished for 
determining the most efficient type of piston packing. 
Several proof tests.were made of a cast-iron keel block of a 
type used in the dry dock at the Isthmian Canal. Im- 
portant data were obtained when the block was tested 
under various degrees of eccentric loading, correspond- 
ing to those which are liable to occur in actual engi- 
neering practice. Numerous tests have made of 
steel Marconi tower and the insulators sup- 
porting these towers at their bases. 

A systematic investigation of hollow building tile is be- 
ing conducted, in which tests are made on full-size walls 
constructed of this material. The program provides for 
the testing of walls up to a height of 20 ft., under mani- 
fold variations of thickness, bond, stress application, ete. 

An investigation was conducted for the State of Penn- 
<vivania and the United States Bureau of Mines to de- 
termine the most efficient and economical type of filler 
material and structural bracing to prevent earth sub- 


heen 


sections 


sidence over exhausted mines—a highly vexatious engi- 
A large number of tests have been made 
upon different forms of cribs and grillages in which culm, 
ashes, rock, sand and other materials were placed. The 
full 10,000,000-Ib. load was usually applied, and stress- 
strain readings were taken for purposes of comparison. 


neering problem. 


Cubes of coal up to 5-ft. dimensions, blocks of conerete, 
erouped columns of timber, sand, culm and ashes con- 
fined in steel cevlinders—all have been subjected to tests 
in great number in pursuance of this investigation. 


Piers anp CoLUuMNS 


Brick piers as large as + ft. square have been tested 
An important series 
conducted during the past three years 
Brick Manufacturers Association. The 
heen selected to be representative of the output of man- 
The effects of dif- 
Thus 
far, complete stress-strain data have been secured upon 


approximately a0 piers, A 


of tests has been 
for the National 
brick has so far 


in this machine. 


ufacturers east of the Mississippi. 
ferent mortars and bonds are being determined. 


of this re- 
News and Engi- 


pre \OTECSS report 


search has been given in Engineering 
Heering Record, 

The largest that has been 
tested in this machine was 30 in. in diameter and 16 ft. 
high. 


reinforced-conerete column 


It was provided with both rod and spiral reinfore- 
tests of columns 20 ft. high have been 
A most important research was that conducted 
for the American Concrete Institute. Twenty-four col- 
umns 12 ft. high and varying in diameter from 20 to 24 
in. were tested. These columns were constructed with 
different percentage compositions and different tvpes of 


ing. Several 
executed. 


reinforcing. The primary purpose of the tests \ 
determine the relative efficiency.of rods and spiral 
forcing. Numerous measurements were taken 0) 
external faces and on the reinforcing material. | 
sults have been published in the “Proceedings” «6 
American Concrete Institute. 

Another investigation was made upon columns 
forced with hollow cast-iron cores placed concentri: 
the axis. These columns were approximately 12} 
diameter and varied in heights up to 16 ft. The o 
pressive strength in a concrete column of this type of rr 
forcing varied from 8000 to 10,000 Ib. per sq.in. Of! 
tests of large concrete columns have been conducted 
engineers, but are not reported as research. 


STEEL CoLUMNS 


Tests of steel columns having a cross-section as hic 
as 110 sq.in. have been made in this machine. Some o! 
the columns are among the largest that have yet bee 
tested. Twenty-two bridge columns have been tested 1 
to the present time. The test specimens are half-siz 
models corresponding to originals in the long-span bridge- 
at St. Louis, Metropolis (Ill.) and Memphis (Tenn.), 
constructed of nickel, high-carbon and various alloy steels. 

Numerous extensometer readings were taken to fur 
nish data for studying the behavior of the columns as 
units, and the deportment of pin plates, transverse dia 
phragms and lattice, together with other details. Thy 
tests have furnished further evidence to show that larg 
columns of small slenderness ratios fail at the mean yield 
points of the component steel shapes. The behavior of 
the details has shown that it. is important that a great 
deal of intensive experimental study should be given 
to determine the most efficient type of details in larg: 
members. 

Tests 


VALUE OF THE LARGE-SIZE 


The importance of investigational work of this char- 
acter cannot be overestimated. Smaller machines must 
always contribute their share to supplementary study o! 
engineering material, but the behavior of the structura! 
materials in the aggregate can be properly determined 
only by full-size tests of the built-up structure as it is 
to be used under service conditions. Reliable informa 
tion for framing building codes and equitable ¢pecitica 
tions can only be ascertained by tests in machines of larg 
capacity, such as have been described. 

In such manner has the Government faced the problems 
of the present. But there is no reason to suppose that it 
has closed its eyes to the future. It means to do its part. 
no matter how swift the growth of structural members 
mav be in vears to come. 


Effect of Silt and Sand on Wood Pipe 


As a result of research and field tests the United States 
Department of Agriculture announces in Bulletin 576 
that wood pipe intended to convey silty water should |» 
designed for a working velocity of from 5 to 10 ft. per 
sec. A velocity of about 5 ft. per sec. will be high enough 
to carry out the largest part of the sand, and at the sam 
time will not be so high as seriously to erode the pipe. 
It is better to provide occasional sumps for sand than t 
attempt to clean by excessive velocities. 
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Chlean City To Spend $6,500,000 
for Harbor Construction 


Large Nitrate Exports from Antofagasta 
Make Existing Port Capacity 
Inadequate 
By FRED. McCOY 
Columbus, Ind. 

Y A recent act of the Chilean Congress a sum of 
B early $6,500,000 was appropriated for the new har- 
hor construction soon to be undertaken at Antofagasta, 
the world’s principal port of export for nitrate. This 
product, together with 7,000,000 Ib. of copper per month 
from Chile and small shipments of tin ore from Bolivia, 
represents the principal tonnage handled at present, 











PART OF ANTOFAGASTA 
HARBOR TO BE COVERED 
BY THE NEW DOCKS 





\s the tonnage offered for shipment far exceeds the 
acity of the present port, there have developed the 
ts of Calita Coloso to the south and Myillones to the 
th, all of whose business will go to Antofagasta when 
new harbor improvements are finished. At the pres- 
there are no ports where a ship may dock between 
a0, 1000 miles north, and Coquimbo, 500 miles south. 
\ntofagasta is the coast terminus of the Ferrocarril 
\ntofagasta Bolivia, a 75-cm.-gage road reaching the 
ipal towns of Bolivia as well as the neighboring ni- 
fields. The national railway, known as Ferrocarril 
ivitudinal, crosses the F.A.B. line about 60 km. inland. 

l!. is a meter-gage road running from 1200 miles south, 
strictly from a military standpoint. It has not as 
Jeveloped sufficient business to pay running expenses. 

e act of the national Congress provides for the ex- 
iture of a sum not to exceed £1.700.000 (Eng- 
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lish gold) for the construction of port) works, and 
P 300,000 (Chilean gold, $109,500) for preliminary ex 
penses and construction of a branch of the Longitudinal 
Ry. to connect the port with the main line. 

All lands, not only those required for the docks, but 
also any necessary for securing materials of constru 
tion, are to be appropriated for governmental use. Al- 
though no official plans have been made public as vet, 
it is understood that the works will consist of an outer 
breakwater, the building of concrete docks, blasting and 
excavating of ship channels and equipment of unloading 
cranes. Probably the greatest part of the work will | 
in excavating ship channels. 

Material for breakwaters is near-by and of good grade. 
The principal rocks of the immediate shore are a soft 
fine-grained diorite, which has been split by joint planes 


THE PLAZA AT ANTOFA- 
GASTA, CHILE, AND THE 
HARBOR IN THE DISTANCE 





to an approximate size of 4-in. cubes, and a rather mass- 


ive diabase much resembling the rock of the New Jersey 
Palisades. 

The town is of 50,000 population and has doubled in 
size within the last 8 vears. Living expenses are very high 
as no food is raised near-by, but all is shipped in by boat 
from the south. The interior country is an intense desert, 
and the city water is brought 192 miles by pipe line from 
the head waters of the Loa River. Laborers receive a 
daily minimum of P.8 (about $1.60), and their living is 
of course on that scale. Americans living in ordinary c¢ir- 
cumstances pay about $5 board per day. 

During the past 12 months the city has laid 10 miles of 
paved streets and has 6 miles under construction, with 
10 miles of a seaside drive under consideration. The 
writer has recently been in Antofagasta and learned of 
the project at that tin: ; 
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Seepage Water. Formerly Wasted. 
Now Pumped for Irrigation 


Drainage from Idaho Bench Lands Forms Arti- 
ficial Lake 25 Miles Distant Pumps 
Lift Water to Adjacent Lands 
By JULIUS HORNBEIN 
Civil Engineer, Salt Lake City 
LAKE, formerly a natural seasonal wet-and- 


M3: 
dry Idaho 


near the fertile valley of the north fork of the Snake 
River, has in 


depression in the northeast portion of 


filling with ane 


irrigated 


recent vears heen seepage 


Waste waters from lands the 


the higher on 


INSTALLING ELECTRIC-DRIVEN CENTRIFUGAL 


Egin Bench, 25 miles away. Several pumping projects 
have been initiated to pump to adjacent lands the water 
from this ever increasing supply. The scheme will pro- 
vide a supply for many thousand acres of flat land im- 
mediately adjoining the lake and will materially restrict 
the waterlogged area. 

The United States Reclamation Service found an area 
here of several hundred thousand acres irrigable from the 
north fork of the Snake River; but the cost of bringing 
on the water was prohibitive. The advent of a permanent 
vrowing lake in the center of the tract makes the pumping 
projects attractive, and the limited irrigation of tracts 
from water retained behind dikes when the lake is at its 
seasonal high stage indicates that there are no alkalies or 
salts injurious to the fertility of the land, despite the 
fact that the water undoubtedly comes from irrigated 


vwreas, 


LAVisn Subp-TRRIGATION THE SUPPLY 


The irrigated section that supplies these drainage wa- 
ters lies east of St. Anthony in Fremont and Jefferson 
Counties. Irrigation commenced here during the early 
nineties: and because of the extremely sandy nature of 
the soil, it was with considerable difficulty that enough 
water could be poured into the lands to reclaim them. In 
recent years this difficulty has been overcome, and now 
four large canals with capacity averaging 2000  sec.-ft. 
supply the water. 


PUMPS TO LIFT SEEPAGE WATER FOR 


oo 
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In the method of irrigation a wide departure js 
from that generally prevailing. It is found that )) 
ply permitting the water to flow in canals or to 
lected into small individual the necessit 
Hooding, or of spreading the water over the land | 
rows or corrugations, is avoided. 


reservoirs 


The sandy nat 
the soil is such that the land sub-irrigates perfect 
this method. Despite this lavish use of water, no | 
tions necessitating drainage of the adjoining bench | 
have arisen, so the supply seems assured. 

Mud Lake was of an ephemeral nature, sometimes 
ing completely dry, other times covering a few hur 
land and occasionally, after large tlood 
Camas Creek, submerging some 2000 to 2500) ac 


acres of 


About 15 years ago a change was noticed with respect 


IRRIGATION 


the lake. It commenced greatly increasing in size. It 
lost its temporary nature, no longer drying up, but eac! 
year it increased until now it covers some 15,000 acre- 
with an average depth of about 7 ft. It is noticeable 
that during the spring and fall of each year is grow- 
larger and that it recedes during the summer: but it i- 
also observed that each year has shown a greater in 
crease than for the same period during the preceding 
vear, 

Many explanations have been suggested as to the cause 
of this unprecedented increase in the size of the lake. 
One theory is that, due to seismic disturbance alleged to 
be contemporaneous with the San Francisco earthquake. 
subterranean conditions have been altered and that the 
subsurface flow of Camas and the other creeks, which wa- 
supposed ultimately to reach the Snake River, has been 
prevented from so doing and now finds its outlet at Mud 
Lake. However, this theory is probably more fantast! 
than real. That the true source of the waters is from 
Kgin Bench is generally conceded by persons who ha 
investigated the matter. A chain of small sloughs an! 
ponds, whose formation has preceded or has been co! 
temporaneous with the enlargement of Mud Lake, ¢) 
tends from there on toward Egin Bench and is separate! 
therefrom only by a low ridge of sand hills. It is also 
found that in drilling wells in recent years the entir 
water plane of the country between Egin Bench an 
Mud Lake has risen and that where formerly water wa- 
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be had at a reasonable depth it is now readily od- 


mediately to the west of Egin Bench is a low line ot 
ills. Farther to the west the soil consists of a 

m clay loam of varying depths. This loamy soil is 
ubtedly lacustrine in its nature and overlies a_ba- 
lava flow that outcrops in many places. Experi 

in Idaho in the construction of reservoirs in this 
formation shows it to be very treacherous and that 
ters stored in reservoirs find their escape through 
y seams, cracks and crevices in the underlying lava 
ation. Without a doubt such conditions occur with 

-yect to the waters on Egin Bench; and instead of being 

ll by the soil, there to do their destructive work of 

ning fertile lands by waterlogging them, they find their 

iy through the lava to come to the surface again at Mud 
Lake. 

Inasmuch as the lands adjacent to the lake are low 
ving, situated only at a small elevation above the lake, 
the pumping lift is low; and with the enormous elec- 
tr horsepower that may he generated on the Bear River 
and the Snake River, the cost of such irrigation should 
he small. 

The Owsley Carey Land and Irrigation Co. was or- 
vanized in 1909 for the irrigation of lands situated im- 
mediately to the south of the lake. It has been granted 
segregation for some 15,000 acres, and its application is 
now pending for an additional 15,000 acres. This com- 
pany has constructed its irrigation system for the first 
segregation, 


Provipe ror Rtisinc LAKE 


The system includes an intake canal having a capacity 
of 400 see.-ft. This canal starts from the southern shore 
of the lake and extends southward about 13 miles. The 
portion adjacent to the lake has been submerged by the 
continual rise of the lake. This contingency was fore- 
een, and spoil derived from the excavation of the canal 
was removed some distance from the banks to prevent any 
illing of the canal by such material. At the terminus 
of this intake canal a hydro-electric pumping plant has 
heen installed, consisting of two 36-in. Platt Iron Works 
centrifugal pumps designed to be operated by General 
Klectric motors. The total lift of these pumps is 10 ft., 
ud each pump has a capacity of 65 sec.-ft. with such lift. 
These pumps discharge into a concrete-lined basin, 
whence the water flows into the main canal of the system, 

which means it is conveyed and distributed over the 
inds and the project. 

During the past summer the system was operated for 
the first time under adverse conditions, in that power 
was supplied by gasoline engines. The electric power 
or the operation of these pumps is to be derived from the 
\shton St. Anthony Power Co., which is constructing on 
he north fork of the Snake River a large hydro-electric 

wer plant. The construction of this plant has been 

layed, and this delay has retarded the development not 
ly of the Owsley project, but of the three remaining 
jects proposing to irrigate land from the waters of 
Mud Lake. Power is supplied by the Utah Power and 
Light Co, to sections not a great distance from here, yet 
~ territory has been alloted to the Ashton St. Anthony 
Power Co. by the Utilities Commission of the state. For 
- reason the former company cannot supply power 
these projects, 
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The Mud Lake Canal Co. was organized in 1912 for 
the irrigation of about 10,000 acres of land sit 


the south of the Owsley land. This company has con 
structed an intake and distributing canals and has entere: 
into contract for pulping equipment os mular to that 


noted. Fred W. Kiefer, Idaho Falls, Idaho. is chief e 
vineer for both companies. 

The North Lake Canal Co. was organized for the peut 
pose of irrigating 17,000 acres of land situated on th 
west side of the lake. It has been actively engaged it 
the construction of several miles of main canal with a 
steam shovel. This company proposes to raise wate 
from 10 to 40 ft.. the greater portion of the acreage 
be irrigated being served by a 10-ft. lift. 


To Irricare 8000 Acres 


The Crystal Lake Irrigated Lands Co. has been o1 
vanized for the purpose of irrigating S000 acres of land 
situated to the west of the Owsley project. During the 
preceding summer it commenced excavating canals. While 
the water-supply obtainable from Mud Lake cannot. b 
predicated with the certainty that the discharge of 
streams may be measured, many competent engineers con 
sider that it will be ample for the irrigation of a large 
acreage. Due to the fact that natural drainage of the 
lands designed to be irrigated is toward the lake, it will 
act as a natural reservoir for the accumulation of waste 
water from irrigation. It is also believed that, when 
any actual extensive irrigation occurs, the factor of di 
minished evaporation will assist in supplementing the 
waters of the lake. As water is pumped for irrigation, 
the surface of the lake will be diminished in size and the 
large shallow acreage will be drained, thus diminishing 
the evaporation loss. 


Remodeling of Dwelling Houses Required 
By Proposed State Building Law 

Practically every building in the State of Pennsylvania 
will have to be repaired quite extensively if a state-wide 
building law recently reported by a special commission is 
enacted by the legislature. One part of the proposed law 
covers dwelling houses, “prior erected” as well as “here 
after erected.” For the former, many provisions are 
made that call for extensive reconstruction or improve- 
ment work. A specimen is section 720, which specifies 
that incombustible fire stops must be built in above the 
foundation walls to the height of the first floor, a prae- 
tice not common ir the older dwelling houses of frame 
construction. 

The clause reads: 

a. Buildings of class Ille prior erected shall be made rat- 
proof in the following manner: The void or space usually 
left open between the under side of the floor of the first story 
and the top of the foundation wall and between the joist set 
upon the foundation wall shall be filled in compactly with 
stone, cement or concrete. 

b. There shall be no opening or openings in the first floor 
which may lead into concealed spaces in the walls or parti- 
tions above. 

A clause immediately following provides that all cellars 
in existing houses must have concrete floors laid in them. 


As the law is not restricted to buildings in towns or 


other organized communities, but relates to cities, bor- 
oughs and townships, an enormous amount of rush work 
would be required if the act were passed, 
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FIG. 1. GROUP OF FOUR DEAN DEFLECTORS ON 


COLORADO RIVER 


Current Deflectors Protect Banks 
on Southwestern Rivers 


In some of the rivers of Texas and Oklahoma where 
great Variations in water level prevail, the caving of 
the banks has been materially retarded by the use of 
the Dean detlector, shown in some typical installations in 
This structure is a wooden 
frame, triangular in plan, jutting out from the bank to 
be protected. The vertical timbers are spiked to upper 
sills; and the whole structure is supported 
above the bottom by struts, so that free flow of the river 
is permitted underneath the surface. Thus the water 
level is kept the same upstream and down and there is 
the point the deflector. 
At the same time dead water is created upstream and de- 
position of the sediment is permitted there, creating a 
sloping bank. 

The deflectors, which have been installed by V.G. Barr, 
of Oklahoma City, and which are shown herewith, have as 
the sill feet the 
They vary from 16 to 24 ft. in length, from 


the accompanying views. 


and lower 


ho eroding current around of 


a rule lower extending several above 


Upper, 


3. LOOKING DOWNSTREAM AT 
HAS PASSED 12-FT 


DEFLECTOR WHICH 
FLOOD 
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DEFLECTOR AT HIGH WATER CAUSES 
STILL WATER UPSTREAM 


FIG. 2. 


9 to 12 ft. in front height and 7 to 10 ft. in rear heielt 
The sills are generally 6 x 8-in. sticks, the braces 4 x s’- 
and the sheathing 2 x 8’s. They are built upside down . 
shore and launched turned over. 

After the deflectors have been set in proper position. 
three 2-in. pipes are driven, one at the apex, the other two 
about 7 ft. back, and other pipes are driven at the rea: 
These pipes are to sustain the deflector off the river bed 
and are also to hold a small brush mattress at the rear. 
Stone is placed in compartments to overcome buoyancy 
during flood stages. The deflector is then cabled up 
stream and downstream to large deadmen buried back 0! 
the bank. <A thousand feet can be protected for a max- 
imum of $3000. 


Inclined Track Delivers Concrete 
by Gravity on Street Bridge 


Interesting Layout Results from Bringing in by 
Rail at Upper Level Materials for Structure 
on Bensalem Ave., Philadelphia 


— the construction of a three-arch bridge to carry 
an 80-ft. street across a creek and deep ravine in the 


outskirts of Philadelphia the contractor built a 1-mile 
standard-gage railroad siding in order to bring his con- 
crete materials to the work at high level, with a view to 
securing an advantageous plant layout. The bridge. 
which will carry Bensalem Ave. across Pennypack Creek. 
will have a central arch of 100-ft. span and two arches 
on either side of it of 60-ft. span, with massive U abut 
ments at either end. 

The U abutments and the two piers are founded o 
bedrock, which was found a short distance below tli 
surface. All parts of the bridge visible from the valle 
below, which is park property, or from the new street. 
are to be finished by removing the forms while the con 
crete is green, and washing and scrubbing out the mor- 
tar to a depth of 2 in., a facing mixture made with pe 
gravel being placed against the forms for this purpo- 
during concreting. 

The site is reached by a highway in the bottom of t! 
valley, and some of the bidders for the work conte: 
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ising this road for the delivery of concrete ma 
It would have been necessary, however, to build 
surface, for a mile or more of it, to make the road 
for motor-truck traffic in bad weather, and the 
-ful bidder decided that it was cheaper to construct 
dard-gage railroad siding of about the same length 
fairly level farming country, with one highway 
crossing, to connect with a branch of the Penn- 
nia lines. As this line ended at the high level of the 
sed new roadway on the north side of the valley, it 
was possible to lay out a concrete plant in which the ma- 
|< could be largely handled by gravity. 


Mixer Locarep INsipe ABUTMENT 


ha railroad ends in a short trestle just hack of the 
li U abutment. From this trestle, cars can be dumped 
or unloaded by a guy derrick set directly in line with it. 


(Cement is stored in a house on the east side of this track 

trucked to the mixing plant on a plank runway 
nder the trestle. 
vround on either side of the trestle. 


Sand and gravel are stored on the 
Material cars are 
handled by a dinkey belonging to the contractor. 

The mixing plant itself, consisting of a Tlaines vrav- 
ty mixer mounted under hoppers of 16 yd. capacity, is 
located back of the face and the walls of the 
itself. The concrete being placed in’ the piers 
» to the springing line and in the entire south abut- 
ment is discharged into 1-yvd. 


between 
sutment 


buckets on platform cars 
which run down an inclined trestle to the desired point. 
attached wire 
nissing around a large sheave provided with a brake 
at the head of the incline. 


The two cars are to the ends of a rope 


The rope is of such leneth 


that the cars meet and pass on the turnout shown in 


NCRETE MATERIALS BROUGHT IN ON HIGH LEVEL 


AT BENSALEM AVE. BRIDGE 
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‘motive crane, which will pick up 





the photograph near the middle of the trestle. The loaded 
car pulls the empty car up the incline. 


Work on the south pier and south abutment is han 


dled by a large guy derrick set just back of the front 
wall of the abutment, but work on the north pier and 
abutment has heen handled by a locomotive crane run 
ning between them. This crane operates from a short 


track laid on the ground, and its cab will not pass undet 
the concrete trestle. 
the they 
ning the crane track, are made up in a unit so that this 
lifted out of the trestle bv the 
which can turn around and replace it after passing 
through the gay. 

When the arch centers are erected and it becomes ne 
trestle, a high-level trestle 
of the bridge for the loco 

buckets filled by the 
mixer and deposit the concrete in place. As the erane 
has a 50-ft. radius. it will be able to cover the north half 
of the bridge without moving. 


On that account. one pair of string 


ers and section of track which carry, span- 


section can be crane, 


the conerete 
will be built on the east side 


essary To remove 


The conerete for the south 
arch can doubtless be spouted from an elevated hopper 
into which the crane will dump the buckets. 


Unvusvuant Surrace FINisu 


In order to secure pea gravel without having to pat 
a high price for it, the contractor is screening a portion 
of the gravel This is 
done by a small rotary screen fed by the guy derrick 
through a 10-vd. hopper. This derrick reaches both the 
hopper and the pile of large gravel rejected by the 
The pea gravel runs out in a separate pile near 


received for making concrete. 


screen, 
the east face of the north abutment. and is taken to 
the point where concreting is in progress by wheelbat 
The surface 
mortar, which is deposited behind steel plates 
14 in. from the face of the forms, is mixed by hand near 
the form being conereted. It 
which are concreting 
cause the pea gravel mortar is much richer than the con- 


rows, or in buckets on the inclined track. 


about 


is economical to use these 
forms, raised as progresses, be- 
crete and a considerable saving is effected by making 
the surface coat as thin as possible. 

In order to secure the pebble finish desired for the 
surface of this bridge, the forms are removed within a 
few hours if the weather is hot, or within two or three 
days during cold damp weather. The the 
concrete is then with a hose and seraped with 
wire and fiber brushes, removing the mortar to a depth 
of } to 2 in. and leaving the washed gravel 
pebbles exposed. The principal surfaces to be finished in 


surface of 
washed 


quartz 


this way are vertical, and as the sections are massive 
the necessity for keeping the vertical depth of each day’s 
concreting within the limit which permits stripping the 
forms after the concrete has taken the initial set does not 
reduce the rate of progress. 

The bridge. which contains in all about 15,000 vd. of 
-eoncrete, and will cost $200,000, is being built by Day 
& Zimmermann, Inc., contractors, under the direction of 
F. B. Maltby, engineer, for the Department of Public 
Works of the City of Philadelphia, of which George FE. 
Datesman is and Chester E. Albright, chief 
engineer. The work is in charge of the Bureau of Sur- 
veys, of which Jonathan Jones is engineer of bridges and 
John H. Hamilton, engineer inspector. 


director 
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A New Evaporation Formula Developed 


Empirical Statement Based on Physical Laws Agrees with Observed 
Facts and Is Held To Be an Improvement Over Existing Formulas 


By ROBERT E. HORTON 


Consulting Hydraulic Engineer, Albany, N. Y. 


j 
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and 


NEM 
for evaporation from bodies of water is herein pre- 
that hydraulic engineers 
venerally will find it a better tool than any heretofore 
Most attempts to find 


evaporation at a given time and place have been confined 


logically developed empirical formula 
sented in confidence 
provided for studying evaporation. 
to observations of evaporometer-pan losses and inadequate 


It need not be argued that evap- 
oration needs to be better considered in many of our hy- 


formula computations. 
draulic investigations; we have only to realize. that in 
-ummer a major part of the rainfall never reaches the 
ocean—disappearing into the atmosphere in a compara- 
tively short time after precipitation. 


Pitystcs OF EVAPORATION 


Starting, as a working basis, with the fundamental 
principle of the “difference theory of evaporation.” which 
is that the observed rate of evaporation or condensation 
from any liquid surface represents the difference in the 
rate of vapor emission and vapor return to the liquid sur- 
face, an effort has been made to follow out this theory to 
its logical consequence in accordance with the observed 
facts and physical principles, especially with reference to 
the kinetic theory of gases, 

A theory or formula for evaporation should be in ac- 
cordance with the following experimental facts : 

1. Equilibrium or zero evaporation occurs in. still air 
when the vapor pressure, here denoted as 1’, corresponding 
to the liquid surface temperature 6, equals the vapor pres- 
sure, ty existing in the air. 
2. Evaporation continues in saturated air when V > Va 
where Vq@ is the maximum vapor pressure at air temper- 
ature, gq. 

3. When «>V 


!. Wind increases evaporation and reduces condensa- 


. condensation occurs in still air. 


tion. 

>. The maximum effect of wind on evaporation occurs 
for wind velocities of 15 to 20 miles per hour, hevond 
which further increase in the wind velocity does not ap- 
preciably increase evaporation rate. 

6. Ebullition is a special case of evaporation where 
v V equals total pressure on the liquid surface, the air 
adjacent to the liquid being displaced by vapor and vapor 
removal accomplished by convection or mechanical action. 

The principal processes involved in evaporation and 
condensation are: 

1. Vapor Emission—The rate of emission depends on 
the nature of the liquid, the temperature of the liquid sur- 
and the external or barometric pressure 
and is not appreciably affected by wind velocity. 


zu Vapor Removal 


face thereon, 
This is accomplished in nature by 
three different processes: (a) By diffusion; (b) by con- 
vection; (¢) by wind or mechanical action, In the pres- 


Advance publication of extracts from a forthcoming Treatise on Hydrol: 


ence of either convection or wind action, which ar 
more rapid processes, diffusion becomes in effeet ino 
tive, since the vapor is removed before diffusion cay 
duce any appreciable result. Convection, like diffusi: 
is probably negligible when there is relatively high 
velocity, but presents a case of considerable interest 
evaporation takes place into sensibly still air. 

az Vapor Return—This is closely related to the 
preceding processes, The rate of vapor return to 
liquid surface is dependent primarily on the vapor 
sion over the the liquid surface and is therefor 
trolled (a) by the vapor tension in the air at a litt 
distance from the liquid, and (b) by the nature and 
tivity of the processes of vapor removal. 


O_p Daron FPormuna IN ADEQUATR 


John Dalton, in 1802, found experimentally that 1 
rate of evaporation in still air is in accordance wit 
the formula 

E= c(V — v) 
is a constant. It does not appear that Dalio: 
attempted to deduce a formula including a factor for wit 
correction as such. However, he found! that a 
wind made the amount of evaporation double that tak 
place in still air. 


where (C 
strony 


He concluded that the increase in eva) 
oration rate was proportional to the wind velocity and in- 
cluded in his tables corrections to be made for a moderat: 
breeze and a brisk wind.? 

Following Dalton’s suggestion, other investigators as- 
sumed a form of expression to represent evaporation 
which the wind-correction factor, usually in the forn 
(1 + Aw), almost invariably appears as a_ factor 
which the total measured evaporation rate in still air 
to be multiplied, w being the wind velocity and A a co: 
stant. 

In accordance with the Dalton formula, with the form 
of wind factor hitherto commonly used, the rate of evap- 
oration increases indefinitely as the wind velocity is in 
creased. This is obviously incorrect, since the rate 
evaporation cannot in any event exceed the rate of vapo 
emission, and the latter is not affected by wind velocit: 
in the absence of waves and spray. Thee must be fo 
each water-surface temperature a maximum rate of eva) 
oration, which rate cannot be increased by further increas 
in the wind velocity. 

For.the conditions in which ebuilition ordinarily occurs. 
v = V just above the liquid surface, and the Dalto 
formula fails in this case, since it makes FE = 0 for the~ 
conditions. 


1Minutes of Literary and Philosophical Society of Manches 
ter, 1802, Vol. 5, part 2. pp. 535-602, sp. p. 584. 

°*“Fitzgerald on Evaporation’; Trans. Am. 
15, p. 588. 


Soc. C. E., \ 
















































ssne of the most elusive phenomena of 


involving overlapping and alternate causes such 
the phenomenon may be the result of one cause under 
yn conditions and of other causes under other condi 


_or of two or three causes cooperating. 


auses are wholly or in part mutually exclusive. 
val of emitted water Vapor from a water surface is a 
of combined causality. Convection and wind each 
tes practically to the exclusion of diffusion. 
high wind is probably exclusive of convection also; 


wind and convection may cooperate when the condi 
- favor the latter and the former is slight. 
ditions make the determination of the exact 
ns for wind and convection effects a dificult Inatter, 


Wind AND Conveerion INTRODUCED 


Phe removal of vapor from a liquid surface by wind 
tion corresponds te a condition of natural exhaustion te 
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DIAGRAM OF WIND-FACTOR VARIATION 


which the inverse exponential law commonly applies. 
Adopting this law to represent the wind factor leads to 
the general formula for evaporation and condensation, 


KE saa C{ pakw) V v| 


This formula may be considered as empirical, although it 
is believed to be in accordance with underlying physical 
principles, which, however, cannot be fully presented 


nere, 


If there is no wind, but the water surface is warmer 
than the air, vapor removal occurs mainly by convection. 
Precise experimental data relative to vapor removal by 
convection are wanting. However, the writer's general 
observation indicates that, at ordinary natural tempera- 

ires, if the water surface is warmer than the air, the 
onvection effect is about the same as that of a wind with 
vlocity equal to the square root of the temperature it- 


self. If there is no wind, the quantity V4 — %q may be 


hstituted for w in formula (1). 
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There can be only positive values of this correction 
since convection cannot be negative. If there is a low 


wind velocity and 6 > 4q, the convection factor may 

added To the measured wind velocity. Under ord harry 
conditions occurring in nature, except the case wher 
warm davs are followed by cool nights, convective apo) 


removal mav be relatively unimportant: but it becomes 
important under artificial conditions where the water 
temperature approaches the boiling point 


Rim Factor 


Kor the purpose of comparing the caleulated with th 
observed evaporation from eVaporometer pals, the wink 
factor should be further modified to allow for the reduc 
tion in wind effect by the projecting rim of the pan. This 
correction may be made by subtracting from the measured 
wind velocity a quantity p, the value of which is, ap 
proximately, 


Lind 

fp 
where d depth of water in the evaporometer below the 
rim of the pan, in inches, and D) diameter of evaporom 


eter in mehes. 


\ Working FormMuLa ror Evaroratrion 


Let 


then 

E |e J v| (3) 
The value of the wind coefficient, 4. is about 0.2. Values 
of the function ¢ may be read directly from the accom- 
panving diagram, by the aid of which, in conjunction 
with formula (3), the calculation of evaporation becomes 
very simple. If there is no wind or convection ¢ i. 
and equation (3) becomes identical with Dalton’s formula 
for evaporation in still air, in which case vapor removal 
takes place by diffusion. 

Strictly, this formula applies only to a small element of 
area dA, for which C 0.40, where F is the evaporation 
depth in inches per 2+ hours. For larger areas or evap- 
oration pans, an area factor must be introduced as here- 
after described, but provisionally the value of ( may be 
taken at 0.36 for a pan 12 in. square. The numerical 
factors and coefficients given are subject to revision, since 
with existing experimental data it is in general impossible 
to wholly separate the convection, rim and wind effects 
from the area factor. 

The value of the function ¢ varies from unity for 
evaporation into still air to 2.0 under maximum wind or 
convection effect. It follows that according to this for- 
mula, the maximum effect of wind is to double the evap- 
oration rate into perfectly dry air. If, however, the air 
is humid, the evaporation rate when subject to wind action 
may be several times as great as into still air having the 
same degree of humidity. 

For ebullition, ¢ = 2, and v = V, and the evaporation 
rate according to formula (1) per unit of evaporation sur- 
face, whether external to or contained within the liquid, 
becomes proportional to CY. 

Condensation occurs only when v>¢V. Thus, ac- 
cording to the new formula, conditions may be such that 
condensation would take place in still air; but if there is 
wind, there may be a slight evaporation instead. If, how- 
ever, the bumidity in the air is sufficiently large so that 
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v > 2V, condensation would occur in the presence of wind 
great its velocity. Thus wind would tend 
to increase evaporation, but would tend to decrease con- 


however 


densation, whereas in accordance with most evaporation 
formulas hitherto presented the effect of wind would in- 
crease both evaporation and condensation. 

The new formula is in accordance with experience, 
which shows that the conditions under which condensation 
occurs in nature are greatly restricted as compared with 
the conditions permitting of evaporation. Condensation 
As a further test. 
experiments were made to determine the effect of wind 
on the condensation of 


or dew rarely occurs on windy nights. 
moisture on the surface of cans 
containing ice and water, and mixtures of ice and salt, 
respectively. It was found under the given humidity and 
temperature conditions that whereas condensation took 
place freely on both cans in still air, the condensed mois- 
ture was evaporated from the can containing ice and 


water by a strong wind; but wind action was not adequate 


to prevent condensation on the can containing a mixture 
of ice and salt. 


AREA Factor APPLIED 


Experience has shown that the evaporation rate from 
large pans is less than from smaller pans subject to the 
same external conditions and with the same water tem- 
perature. Engineers are generally of the opinion that the 
evaporation rate from a broad lake or other water surface 
ix less than that from a small evaporometer pan exposed at 
the margin of the lake, the area factor or average ratio 
heing variously estimated at from 50 to 75%. If it is 
assumed that a fraction, m. of the vapor evaporated from 
an element of area near the windward shore of a water 
surface is carried horizontally by wind action into the 
vapor blanket, as it may be called, lving immediately over 
the next element of surface to leeward, then it is evident 
that the evaporation rate should progressively decrease 
proceeding to leeward over a broad water surface, until 
the air vapor tension v reaches its maximum value for the 
given conditions. 

It is well known that under conditions favoring evap- 
oration on the shore evaporation still continues even at 
great distances from the shore over a smooth water sur- 
The vapor blanket referred to 
undoubtedly exists, however, and materially reduces the 


face in a moderate breeze. 


evaporation over lakes as compared with shore conditions. 
The thickness of the vapor blanket in the sense here used 
is certainly slight, so that vapor tensions or humidities 
as ordinarily 

affected by it. 


measured, even over water surfaces. are not 


Developing the theory of the evaporation rate over 
broad water surfaces in accordance with formula (1). and 
on the assumption that a fraction, m, of the vapor is car- 
ried along the water surface by wind action, it is found 
that under conditions such that active evaporation occurs 
near the shore the evaporation rate decreases rapidly pro- 
ceeding to leeward, becoming constant at some distance 
rc from the windward edge of the water surface. 

1 ; lode vy Vo _ l ta im (4) 
ye ee 


i 


me hy Vv; me Y¢ 


where vo and ve are the vapor pressures in air at wind- 
ward edge and to the leeward of .¢ respectively, the lat- 
ter determined as hereafter described; Eg is the evapora- 
tion rate at water’s edge determined by formula (1), and 


KE is the evaporation rate (constant with respect ti 
the leeward of 2. 
E, = Cl¢V — Ue} 
For conditions such that evaporation oceurs at the sho 
that is, for ¢V > Vga—make 1, = Vg and 
E, = C[¢V — Vg] 
lor conditions such that there may be either eva), 
tion or condensation depending on the relative humidit 
that is, for Vg > ¢V—make ve = ¢'V and 
KE, = Cl¢V — ¢V] = 0 
In other words, the evaporation or condensation rat 
this case is either zero or proceeds at a gradually deere, 
ing rate to leeward, over the whole water surface, 
proaching zero as a limit. In this case 2¢ is infinite. F 
is, ¢V > r—th 
distance a is usually small and finite, generally ranging 
from a few inches to a few feet, so that for a large wat 


ordinary evaporation conditions—that 


surface the evaporation will proceed at the same rate ov 
practically the entire water surface, the rate being 


E, = (yV — Va] 


The distance x#¢ depends on the fraction m of vapor car- 
ried horizontally forward. The values of m have not bee) 
determined by direct experiment. They may, howeve: 
be inferred from the results and experiments on the rela- 
tive evaporation losses from experimental pans of differ 
ent diameters. The factor m would be unity for ape: 
fectly uniform horizontal stream-line motion of the vapor 
Its average actual value appears to be about 0.5, ranging 
from possibly as much as 0.6 or 0.7 for steady winds to 
0.3 to 0.4 for gusty winds and becoming approximate!) 
zero over water surfaces broken by waves and over rough 
land surfaces or vegetation. 

The constant evaporation rate to the leeward of the 
point xe is independent of the factor m. In the case of 
an evaporation pan on shore, if .¢ is less than the diam 
eter of the pan, then under ordinary evaporation condi 
tions the evaporation rate decreases rapidly from some 
value £,, at the windward edge of the pan toa value 2 at 
the point 1 somewhere over the surface of the pan, while 
to the leeward of wc the rate remains constant. 

From water’s edge to the point xc, the evaporation rate 
at any point vr is 
mr 


E.~ = E,e- 


0 
The average evaporation rate over a strip of unit width 
and length « in the direction of the wind is 


7 


Kav = “8 (1- 


»—mCxr Ss) 
mer ; ) ( 


Use or Evaporation PANs 


Since the distance z¢ is apparently relatively small in 
most cases, it appears that a floating atmometer exposed 
either near the leeward shore or at a distance of a few 
rods from the windward shore of a lake should give ap- 
proximately the true evaporation rate over nearly t! 
whole water surface. 

The land-exposed evaporation pan appears to be about 
the poorest device humanly contrivable for the purpose 
of determining the evaporation losses from broad wate: 
surfaces. It is evident from these considerations that 
agreement between the results obtained from land-expose«| 
evaporometers with different exposures or of different sizes 
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t to be expected. Two evaporometers of different 
may give nearly identical results under certain con 
ns. but may be widely apart under other conditions, 
nding on the position of the point x over their sur- 

Probably the results of floating atmometers exposed at 

e little distance from the shore of a lake can safely be 

for estimating evaporation from broad water sur- 

«. Even these results generally require correction for 

| effect, and for difference of temperature of the water 
thin and outside the pan. 


CALCULATING EVAPORATION 


Owing to the practical difficulties of so measuring evap 
ration as to determine the true loss from a broad water 
surface, it appears probable that where suitable data are 
available, caleulation will be found more satisfactory than 
attempts at direct mesurements of evaporation losses, 
\ost of the data required for calculating evaporation are 
ontained in the annual summaries of the meteorologic 
conditions at regular United States Weather Bureau sta- 
In calculating the evaporation rate over a broad 
water surface, formula (5) is to be used instead of for- 
mula (1), which applies to shore conditions only. For 
example: Required the evaporation rate over a lake for 
the following conditions: 


tions. 


oe water temperature ; 

V = 0.732 in. of mercury; 

4, = 80° = air temperature ; 

h 60% relative humidity. 
Then 

Va = 1.022 in.: 


v = 0.6132 in.; 
w= 5 miles per hour wind velocity; 
i? at BOSS 
dV = 1.200: 
ind since yV> Va 
Ve Va = 1.022. 
At the water’s edge 
FE, = 0.40[ 1.200 — 0.6132] = 0.2348 in. per 24 hours. 
Bevond %, 


Ee = 0.40] 1.200 


, 


1.022 0.0712 in. per 24 hours. 


Ratio E = 3.3. If m is taken at 0.5, then 
“¢ 
“¢ = as () fi (Oe ed = De ft. 
0 e 


This represents ordinary summer afternoon conditions. 
Actually, the evaporation loss from the lake would be 
creater than 0.0712 in. because of the increased evapora- 
tion rate over the narrow margin to windward of 2, be- 
ause of higher water temperature on shallow shore 
margins all around a lake, and because winds are never 
steady, and a gusty wind or the presence of waves would 
tend to break up the vapor blanket, prevent stream-line 
low of vapor, and cause the evaporation rate to approach 

times the upper limit, 0.2348 inch. 

For night conditions, with water warmer than the air, 

would have, say 
C= 65° ; 

V = 0.6163 in. of mercury; 

4a = 60°; 

Vi = 0.5170; 
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h O.S0: 
uv 0.4136; 
w 2. 
But there is convection, so that in effect 
w 2+ WV 65 60 1.25 
gi 1.45: 
GV = 0.8932. 
Again, dV > Va. and Ve Va; £&, O.1918 and £, 
5 y ss EB ; 
0.1500 —° 1.28. The average ratio |.” for both day 
Ei E, 


and night is 2.30, or the indicated evaporation over the 


lake is 43.4% of the shore rate. The reason for the highe: 
night value of He lies in the reduced air temperature and 
capacity of space for vapor, hence reducing the blanket 
ing effect. Some of the Vapor emitted under these con 
ditions is condensed a little above the water surface and 
carried away mechanically. Bigelow found that evapora- 
tion proceeds at night much more rapidly than is com- 
monly than Dalton 
indicate. 


In calculating 


believed, or the formula would 


evaporation it is always necessary to 
Davtime 
temperatures may be taken as approximately one-third of 


consider separately day and night conditions. 


the mean of the 8 a.m. maximum and 8 p.m. values, while 
the mean night temperature is approximately one-third 
The 
day wind velocity is commonly about 4 to 3 the 24-hour 
mean, and the night wind velocity is from 2 to 4 th 


» 


the mean of the 8 p.m. minimum and 8 a.m. values. 


mean, 

Difficulties hitherto experienced in reconciling observed 
evaporation with computed amounts as determined by the 
Dalton or other formulas have apparently arisen from 


three causes: (1) Improper application of the wind cor- 


rection factor: (2) neglect of convection: (3) failure to ie 
> . 7 * i 
recognize the fact that the area factor is not constant foi ‘ 


a given size of pan or evaporating surface, but that the 
ratio of the average evaporation rate over such a surfac 
to the evaporation rate at the windward edge varies with 
each change of meteorologic conditions. 





American Cement Mill Near Guatemala City 

A new cement mill with a capacity of from 50,000 to 
100,000 bbl. of cement per vear has just been opened about 
one mile from Guatemala City by American interests act- 
ing under a special concession of the Guatemalan Gov 
ernment, according to a recent consular report from Con 
sul S. T. Reat, of Guatemala City. The plant has 
under construction for two vears and involves not 


heen 


only 


the mill itself, but two miles of railway connecting 
the port. 
in the 


with 
Practically all the machinery was manufactured 
United States. The company is restricted ‘ 
under its franchise to a maximum charge of $4 (United 
States gold) per bbl. for its product. 


new 


The managers state 
that they will be able to manufacture cement at a cost 
of $1.25 per bbl. and that it can be sold much below $4 
per bbl. and still produce an adequate return on the cap- f 
ital. Before the European War most of the cement in 
Guatemala was brought from Belgium and Holland, and 
American manufacturers could hardly meet the competi- 
tion. Since the war, practically all the cement importa- 
tion has been from the United States, but transportation 
charges brought the cost in Guatemala City up to as high 
as $7.25 a bbl. 


sel soak loco gata 
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Unique Method of Handling Hot 
Oil on Maintenance Work 


Small Distillate Burner Heats Oil in Small Buck- 
Distribution Under Pressure of Hand 
Pump Set in a Wheeled Kettle 

By H. M. LUKENS 


HE Tos Angeles County Highway Department has 

a unique system of heating and distributing oil in the 
maintenance of its paved ways. The oil is too cold for 
use when it reaches the job in trucks from the main 
depot. It is poured into buckets that have previously 
been arranged in with another top. 
Wood used to be the heating medium, but recently it has 
heen displaced by a portable distillate and water burner 
that has proved much more efficient. As many as 80 buck- 
ets of oil can heated to 500° EF. in about 15 min. 
About 15 or 20 val. of oil at this temperature is placed 
in the hand oiler for direct application to the patch or 


ets 


two rows row on 


street. 
The 


about 


with a 
ft. high. 


hand oiler is made of sheet iron, boiler 
24 ft. in diameter and In- 
side this boiler hangs a cast-iron pot of about 20 gal. ca- 


pacity, the intervening space between the pot and the 


about 3} 


boiler being used as a firebox. This apparatus is so sus- 
pended on two iron wheels that the center of gravity is 
low enough to keep the boiler upright. On one side is 
riveted an iron handle with which to move it. and oppo- 
site and on top of the boiler is the hand crank for the 
oil pump, which is fastened to the bottom of the oil pot. 
The pump, of the rotary type, is driven by sprocket and 
chain from the hand crank and is capable of developing 
To the pump is at- 
tached 20 ft. of 3-in. metallic hose with a piece of }-in. 
pipe 34 ft. long at the discharge end. This end is plugged 


6 to 10 Ib. pressure per square inch. 


A *&: Th 
ean, 
V 


rf 


.* ys 
-.™ Pee 


4 


Penne: 


NOZZLE 1S 
THROTTLE 


SPRAY 
WITH 


PRESSURE EQUIPPED 


so that under pressure a spray is formed which may be 
regulated by a throttle. 

It has been found from experience that best results are 
had from heating the oil to the desired temperature in 
the buckets and using it in the hand oiler without any 
additional fire in the Fire in the oiler causes 
the bottom of the oil pot to cake up, which in time breaks 


firebox. 


loose and clogs the pump. 

The maximum capacity of the machine is about 125 gal. 
per hour. The amount of oil delivered per square yard 
may easily be regulated with a little experience. The 
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PORTABLE BURNER CAN HEAT 80 BUCKETS AT ONC! 


man on the spray is taught to apply less than the e) 
amount and then to increase this quantity until he kin 
by actual practice the requirements. . 

The average repair gang consists of nine men—or 
foreman, one truck driver, one to push the oiler, one + 
pump, one to spray, and four to prepare patches. Cox) 
data are difficult to obtain, as the expense varies wit 
the size and proximity of the patches. On work 
building out shoulders of 5-in. macadam the cost varie: 
from 9 to 10c. per sq.yd., depending upon location. 


Report on Wood-Decay Investigation 


Increasing losses in the lumber industry and in variou- 
fields of use of timber have in the last few years draw: 
strong attention to the serious situation with respect t 
decay. Studies relating to fungi and decay have bee 
started on a large scale by various lumber manufacturers 
associations and by the U. S. Forest Service. The lat- 
ter gives the following advance abstract of its findings 
during the past vear: 

Field and laboratory studies indicate that much mor 
care should be exercised in the selection of timber an 
in the construction of buildings to avoid conditions fay- 
orable to decay. Any one of the following causes ima 
result in rapid deterioration of the building: (1) Us 
of green timber, (2) allowing the timber to get wet 
during construction, (3) allowing the timber to absor! 
moisture after the building is finished because of leaks 
or lack of ventilation, (4) use of timber containing too 
much sapwood, (5) use of timber which have alread) 
started to decay. The avoidance of these conditions will, 
as a rule, prevent decay. In special cases preservative 
treatment is necessary. (Zine chloride and 
fluoride are better than creosote for buildings. ) 

Studies to determine the extent to which lumber is 
attacked by fungi while seasoning in lumber yards wer 
continued. Specific cases were studied, showing |o\ 
sound lumber is infected by partly decayed lumber be- 
fore shipment is made. Simple rules were formulated 
for restricting the spread of fungus in lumber. 

Tests to determine the effect of various amounts oi! 
resin in the southern pines upon their durability indi- 
cate that it does not depend directly upon their resin 
content. 

About 1500 pieces of wood, representing 50 different 
species, are under test to determine their relative dura 
bilitv. At the end of three years, all of the conifers wit! 
the exgeption of cypress, redwood, yew, and the cedars. 
have decayed, as have also most of the hardwoods. 


sodium 








| 26, 1917 ENGINEERING NEWS-RECORD 201 
Tests Show What Parts of City ny.  Grhin a : 


Streets Are Used by Traffic 


Vehicles Do Not Distribute Themselves Evenly 
Across Roadway, but Seek Zones of Least 
Resistance, According to Results 
By H. T. HUTCHINS 


\ssistant Engineer, Department of Public Works, Borough of 

Manhattan, New York 

bs IS.a matter of evervday knowledge that trattic does 
not use the full width of a street. 

curb is very often kept from average use by standing 


The section near 


es of vehicles, and often street-car tracks will 


se a diversion of tratlic from or to them, depending 


very 


ion the relative smoothness of pavement between rails 
| A study of this distribu- 
on was made on certain streets in New York City. and 

following analysis will in some ways discredit the 


the rest of the roadway. 


ordinary method of rating traffic as in tons per day per 
oot width of roadway. 


Roapway Markep Orr 


In carrying out this study the roadway was marked 
off in divisions 2 ft. from one curb to the other. 
The type of the vehicle and the division through which 


one wheel of the vehicle passed were noted, and from these 


wide 


ata the amount of roadway covered was laid off on a 
chart in the office, a line representing the width of each 
From this chart the number of vehicles 
ing over each section of the roadway could 
and a curve drawn which would show 


vehicle. pass- 
be counted 
the number of ve- 


hicles in each section. 
VEHICLE Paty 

The type and condition of paving, the presence of car 
tracks, and vehicles standing at the curb affected the 
results materially. In one instance where the space be- 
tween the tracks was paved with new granite block, while 
the remainder of the street with uneven 
locks laid on a sand cushion, the drivers of vehicles 
sought the smoother surface of the street-car area and 


Was covered 


n many instances drove their vehicles directly upon the 
virder rails. Fig. 2 is a graphical representation of this 
Vase, 

In another instance where there was no perceptible 
lifference between the character of the pavement between 
he car track and the rest of the street, distribution was 
ery much better, drivers showing no tendency to seek 
ihe tracks to the neglect of other parts of the roadway. 
In fact, it may be said that drivers shun the street-car 
irea If the rest of the roadway is in fairly good condi- 
tion. The necessity of turning out from the gutter or 

' for even one automobile or vehicle per block has a 

ilar effect and will throw the greatest weight of traf- 

into a well-defined and limited area. On streets with- 
car tracks considerable use is made of the central 
tion, 

Fig. 1 shows traffic taken for one hour, from 11 a.m. 
' 12 noon, on Lafavette St. near Duane St. There are 

car tracks, and there were no standing vehicles on 

right side of the street, and only a few on the ‘left 
While the southbound traffic predominated, there 
Was traffic over the entire surface of the street, reaching 
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PLOTTING THE TRAFFIC SHOWS CLEARLY THE EFFECT 
OF VARIOUS FACTORS ON DISTRIBUTION 
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its greatest density about one-third of the way between 
curb tines. ‘There is a division of northbound traffic, 
part of which turns into Lafayette St. from Duane St. 
and keeps near the curb and part ol which comes direct 
from Center St. and keeps in the center of the street. 

Fig. 2 shows tratlic for one hour, from 2:45 to 3:45 
pan., taken on Center St., between Duane and Pearl Sts. 
Here there are double car tracks, and the granite pave- 
ment at the sides was old and somewhat rough, so that 
tratlic sought the car-track area. 

Traflie was taken from 4:20 to 5 pam. on Lafayette 
St.. and Fig. 3 shows the points of maximum travel at 
about one-third of the distance between curbs. 


Parkep Vemicies Forer TRAFFIC Our 


Tratlic taken on Sist St. between Sixth and Seventh 
Aves. from 3:30 to 4:15 pam. illustrates the effect of 
vehicles standing at the curb, as during the entire peri- 
od there were vehicles on the left side, crowding tratfic 
over, as shown in Fig. 4. This street has no car tracks. 

Fig. 5 shows tratlic taken on Fourth Ave. between 33rd 
and $4th Sts. This is a 30-ft. roadway, carrving a large 
volume of tratlic, which is forced toward the center by 
standing vehicles 

It is evident from these diagrams that traffic is not 
evenly distributed over the entire surface, but that it is 
largely affected by other factors, such as street-car tracks, 
kind and condition of pavement surface and presence of 
vehicles standing at the curb. The width of the street 
is alsoa factor, as on wide streets two distinct tratlic maxi- 
mum points at about one-third the distance from curbs 
appear, while on narrow streets the maximum travel is 
more central. 


Ridge Relocation for Ozark Roads 


NTENSIVE road relocation is said to be necessary 

in southern Missouri in the Ozark Hill country. The 
School of Mines and Metallurgy of the University of Mis- 
souri, ino a new publication, “Road Problems in’ the 
Ozark,” by Prof. E. G. Harris, presents the argument for 
relocation very strongly. The conclusion is drawn that 
the main roads should in general be on the ridges. 

Savs Professor Harris: “On most of the roads in the 
Qzark Hills the first and greatest need is’ proper reloca- 
tion. There is no reason why the cost of relocation should 
he feared. Engineering difficulties are small, but the need 
of engineering judgment is of first importance.” 

Professor Harris attacks the practice of leaving road- 
location questions to the initiative and judgment of the 
local residents. These, he savs, are naturally prompted 
hy selfish interests, vet on the other hand petitions from 
such sourees are seldom. rejected by the county court. 
Hk Proposes that a competent highway engineer in every 
county should be the prime controlling and initiating 
power in this matter. With respect to principles govern- 
ing relocation he says: 

“Beyond all question the main arteries in the highway 
system of the Ozarks should be on the ridges. Here the 
first cost and cost of maintenance will be least. The main 
ridges are straighter than the valleys. The market places, 
with few exceptions, are on the ridges. Ridge roads are 
more accessible to residents on either side than would be a 
road along one side of a river. Frequent bridging of the 
larger streams cannot be considered at present.” 
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Would Not Build Railroad Embankm:: 
Much If Any Above Final Grade 


e ONCLUSIONS relative to the shrinkage of mat 
in new railroad embankments, recommended | 
Committee on Roadway, were adopted at the recent 
vention of the American Railway Engineering As. 
tion. They set forth that there should, in genera 
little or no allowance in height, but that an extra \ 
of shoulder should be placed, varying according to 
anticipated shrinkage. The conclusions are as follow 

In determining the allowance for shrinkage to be 1 
in a fill, it should be remembered primarily that 
easier to add to the height of a fill that settles tha: 
lower the track, if the settlement does not amount 
much as that anticipated in the original allowa: 
Therefore, unless the shrinkage of a material is wi 
known in the conditions under which the fill is made. 
is best to be well on the safe side; that is, little on 
allowance should be made in height, the extra mate: 
when possible, being deposited where it: will be conv: 
iently available for raising the track as required. 


How Marertan AFFECTS SHRINKAGE 

Material used in fill) varies in) shrinkage from noi 
disintegrating rock or gravel, which gives the least. t 
certain swelling clays, which give the greatest shrinkay 
in both compactibility and erosion at the slopes. Whil 
vegetable loam has a larger percentage of actual shrink 
age, it so quickly produces a protection cover of segrega 
tion that the shrinkage due to erosion is usually smal] 
Where frozen material must be used in making a_ fill. 
heavy settlement must be expected: and this is to |x 
avoided where possible, 

The material and contour of the ground supporting th: 


fill are also matters of prime importance, especially wher 


unstable material is encountered. The method of mak 
ing the fill should also be carefully considered. When 
the tracks are being raised under traffic, the vertical 
shrinkage will be largely taken care of in the course o! 
the work. When the fill is made by teams, or by such 
means as reasonably to tamp and compact the fill i 
thin layers as it is made, the same is true. Where, 
however, the fill is made by trestle and without puddling 
or other method of compacting, the settlement is like! 
to be considerable, 


ALLOWANCES To Br Maps 


The following allowances should be made for inereased 
width of embankment 50 ft. or more in height: For an 
anticipated shrinkage of 7%, add 10% of the vertical 
height of each shoulder or fill: for an anticipated shrink 
age of 10%, add 15% of the vertical height to each 
shoulder of fill; for an anticipated shrinkage of 15%, add 
224%. Tf these allowances are made, there will be thy 
proper bank and shoulder after shrinkage has occurre:| 
to rebuild the suberade to its normal section and perma 
nent standard width without widening the entire embank 
ment. Each case should be decided on its own merit- 
and depends on the nature of the material and manner + 
placing it. It is felt, however, that no embankny 
50 ft. or more high will be constructed in any ot! 
manner than by dumping from a trestle, and the figur 
are recommended as applicable especially to this met! 
of placing an embankment. 
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¢, cial Cars and Heavy Forms Used 
Reline Tunnel Between Trains 


g on Single Tracks Picks up Form Ribs 
nd Carries Them Ahead to New Location— 
Concrete Placed by Separate Car 


4 SPECIAL concrete car with a high platform and 
J Xa short tower, a jacking car for moving ahead the 
forms, and work cars for removing the old timber 
v and stone packing behind it, are being used in re- 
with concrete a single-track tunnel 50253 ft. long 
the Union Pacific System at Aspen, Wyo., where about 
train movements take place in the 10-hour day. 
fhe tunnel being through material that exerts con- 
siderable pressure on the lining, the forms, made of 12- 
in. I-beams shaped to the tunnel section and spaced 
2} in. apart, are set up first, and the roof load is trans- 
ferred to them before the old timber is removed. ‘There 
is a joint in each rib at each side on the springing line 
To 


forward, a jacking car is spotted at the right point under 


between the arch and post sections. move the ribs 


the roof, and the arch rib is raised from the legs slightly 
by taking a strain on a double-acting ratchet jack on 


the car. The legs are released and moved to the next lo- 





TFORM CAR ERECTS AND MOVES HEAVY FORM RIBS 
ON UNION PACIFIC RAILROAD TUNNEL 
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cation, the arch section is lowered till it clears the sides 
and top of the other ribs, and the car pinched ahead till 


the arch ring can be 











































adjusted and bolted to the legs in 


their new location. 


The platform car shown in the photograph is used in 


erecting these ribs, placing the reinforcing and remov- 


The 1) 


wings attached to the si 


ing the timber and old packing behind. it. 


form is extended by 
of 


width of 


hinged 


es 


the car, thus previding working space for the entir 


the tunnel. The wings are folded down when 


moving the equipment, 
SPECIAL ( 


1k PLACES CONCRETE 


Another special car is in use placing conerete. On it 
are mounted a $-cu.vd. Smith mixer and a conerete hoist. 
driven by motor, with a bucket holding one batch. The 


hoist elevates concrete toa platform i ft. below the crown 
the arch. 


of 


From this position it is spouted to place 
until the level of the platform is reached, after which 
shoveling is necessary. This car also carries water tanks 
and the cement. Aggregates are supplied in gondola cars 
and are handled by wheelbarrow. 

By working three openings 200 ft. apart it is possible 
to keep one gang of men continually employed in forme 
rib erection, timber removal and while 
At the same time the 
carpenters are building forms in the third opening. In 
this way each unit of the equipment works independently, 
the sequence of operation in each evele is maintained at 


each point, and the work is all carried forward in one 


excavation, an- 


other gang is busy at concreting. 


direction. The tunnel reconstruction is being carried 
on by forces of the Union Pacific System, of which 
R. 1. Huntley is chief engineer; W. R. Armstrong, engi- 
neer of maintenance-of-way:; G. J. Adamson, division 
engineer: and E. 'T. Hoeahner, field engineer, in charge 


of the work. 


Majority of a Minority Can Have Its Way 
By the provision of the hard-surface road law recently 
enacted by the Legislature of Kansas, the resident 
_erty owners in a county define by petition a benetit dis- 


prop- 


trict, the width of pavement and the type of surfacing 
desired. If this petition is signed by 359 of the resi- 
dent land owners owning 51% of the acreage, or by 51% 
of the residents owning 35% of the land, or by owners ol 


60% of the land in the benefit districts regardless of 
number of residents, then the county commissioners are 
obliged to order the improvement. 

After any 
of the cost is apportioned to the 


Federal, state, or other aid is deducted, 25% 
benefit district, 25% 
to the township and 50% to the county at large. Serial 
10 to 20 may issued to 
cover the cost of the work, and a read tax must be levied 
each year sufficient to retire the bonds falling due that 
year and pay the interest on the balance. Furthermore, 
a petition of 20% the resident in the 
county can force an election to vote on a bond issue for 
a county system of roads. 

The building of a short section of road in a regularly 
constituted district, therefore, a tendeney 
to force the construction of hard pavement, over the en- 2% 
tire county, since the benefited district gets practically 
the full benefit and pays less than one-half of the cost of 
the improvement. 


bonds running from years be 


of landowners 


Siinpslerescaplde negli iN in ewan tee 


would have 
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Car-Mounted Gun Reduces Coast 
Defense to Engineering Problem 


Located Along Existing Railways, 400 Concrete 
Bases on Which Gun-Cars Could Be Run 
and Locked Would Protect Coast 


KAVY artillery fired from railway cars, already suc- 
be utilized, 
to plans submitted to the War Department, to defend our 
Atlantic Coast, at a total cost considerably below the ex- 
pense of building a single battleship. 


cessful in’ Europe, may according 


The application of 
such guns to coast defense, where moving targets that 
must be fired at through a considerable angular range 
are involved, presents a different problem from the use of 
cars of this kind in land attack. 


to be best solved by locking car and gun into a concrete 


This problem is thought 


emplacement of suflicient size to absorb the recoil of the 
gun when fired from any angle with the axis of the car. 
Other schemes proposed for using these guns, such as 
pointing them in azimuth by moving them around a cir- 
cular track, have raised civil-engineering questions as to 
the relative speed and economy of construction necessary 
for the different systems proposed and the allied survey- 
ing problem of range finding with the two types of em- 
placement. 


SCHEME SUGGESTED Two YEArs Aco 


Firing heavy coast-defense guns from railway cars was 
first suggested to the War Department by L. W. Luellen 
and C, F. Dawson, New York manufacturers, who were 
subsequently allowed claims for patents covering the in- 
vention of car-mounted guns to be fired from concrete em- 
placements or to be fired in line with the car and allowed 
to recoil on additional supports along the track. Since 
then, guns of 12-, 14- and even 16-in. caliber, mostly de- 
signed according to the latter plan, have been successfully 
developed and put into service by France in the Kuropean 
War. 
way cars took up the recoil by sliding along the track, 


As at first used abroad, large guns mounted on rail- 


heavy brake shoes, engaging extra I-beam rails of special 
section laid outside the regular rails, being employed for 
this purpose. It is stated that with this arrangement the 
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gun cannot be turned at any appreciable angle wit 
long axis of the car in firing. 

It has already been found, however, that ev 
guns as small as 6 in. no outriggers or other arrange) 
short of a permanent foundation can be devised to 
vent the recoil, when firing broadside to the car, fron 
turbing the position of the entire mounting and seri: 
affecting the accuracy of the fire. The large 
mounted to recoil along the track, therefore, are 
from a circular section of track, which permits 
being aimed within a given sector by moving thi 
along the track. Since the targets at which these 
fire in land operations are fixed, the range-finding pro} 
is greatly simplified and there is plenty of time in w 
to set the car and lay the gun. It is reported, hows 
that a very well constructed and well ballasted track 
firm ground is required for such a mounting. This t) 
appears from photographs that have reached this cous 
to be at least as good as main-line railway constructio: 
the East, and it requires in addition the outside spe 
section rails for the bearing shoes of the car. 


Fixep EMPLACEMENTS CHEAPER THAN ‘TRACKS 


that for firing a 12-in. gun so mount 
through a sector of approximately 180 deg., which wo 
be necessary in coast-defense work, some 1500 ft. of 11 
radius of about 1000 ft. would be needed. Ss 
track, including plain grading and ballast, which wo 
be essential, and including the extra rail section, which i 
about equivalent to a 10-in, I-beam, might cost about $10 
per ft., if laid with 90-Ib. rail according to America 
standards. 


It appears 


Oh a 


Moreover, curves on existing railways cout: 
not be utilized, because the superelevation would inte: 
fere with aiming the gun. <A concrete emplacement su! 
ficient to take up the recoil from a J2-in. gun unde 
ordinary soil conditions would be roughly 22x 64 ft. in 
plan, contain about 450 cu.yd. of concrete and approx! 
mately 4 or 5 tons of anchor bolts and I-beam reinforce- 
ment. Such emplacements would cost to build, it is esti 
mated, from $5000 to $12,000, depending on the loca- 
tion and other variable factors. Because of the far 
greater speed in firing, it is estimated that a gun mounted 
on such an emplacement would be as effective as several 
such guns fired from circular tracks, disregarding the 


FOURTEEN-INCH CAR-MOUNTED GUN PROPOSED FOR COAST DEFENSE COULD BE LOCKED IN EMPLACEMEN? 
AND PUT IN ACTION WITHIN F&W MINUTES OF ARRIVAL AT SCENE OF ACTION 
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CAR 


Phot 





CREW STAYS 
CONCRETE 
graphs, taken from official motion pictures of the French 


FOR 14-IN. GUN, 


War 


MEN ARE NOT NEAR DURING 
SLIDING-RECOIL GUN 


BORNE ON HEAVY SHOES, 


ABOUT 43 FT. 


WITH 16-IN. CAR GUN, 
MOUNT FOR FIRING 


Department 


DISCHARGE OF 





RECOILS 





LOCKED IN 


ter accuracy of fire to be attained from an emplace- 
t. ; 

: ‘rom motion pictures of railway artillery which have 
hed this country, it is apparent that the car guns 
ed to recoil along the track take several minutes be- 
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$$ DBL ttle 


tween shots, owing to the necessity for moving the car 
after each shot, uncoupling and taking away the supply 
cars and removing the gun crew entirely from the cat 
when the piece is fired, which is apparently required by 
the uncertainty as to the stability of the mount and by 
the severe shocks produced. Photographs of guns of 
equal or larger caliber fired on the French front from cars 
locked in fixed emplacements show the entire crew stand 
ing on the car and gun carriage while the piece is b 
ing discharged. 

It has been argued that circular tracks for firing rail 
way-mounted guns could be constructed at numerous 
level locations on our coast in a very short time in emerg 
ency. Those who do not agree with this contention, how 
ever, point out that a first-class roadbed cannot be built 
in this way and that a temporary track thrown down on 
the ground could not be used to support heavy artillery 
during firing. Furthermore, while many locations would 
favor hasty construction, a larger part of our coast line 
would require very heavy grading to put in such tracks at 
the required points. It would appear, according to 
these arguments, that since advance construction of some 
sort would be required in any case, the emplacements, be 
ing cheaper than circular track, would be preferable. 


RANGE FINDING AND Fire ContTROL 

There are other reasons, however, why the emplacement 
mount is preferred by coast-artillery officers who have 
studied the problem. Artillery officers of the former De 
partment of the East have worked up a simple method of 
range finding for car guns locked in concrete emplace- 
ments and fired at any angle. By this means the car 
euns would be made as etfective and could be fired as 
rapidly as guns mounted in permanent emplacements in 
our coast fortifications. 

With the circular track the gun must be moved before 
it can be aimed. The probable position of the tar 
get must be calculated a good many minutes in ad 
vance; the position on the circular track for the car, so 
as to bring the axis of the piece within a few degrees of 
heing in direct line with the target, must be figured: 
the car must be moved to that location; and then the 
usual process of determining the range and training the 


piece beyins. Should the target change its course in the 


meantime, the whole performance must be repeated. 


Mositity or Big GUNS 


While it has already been demonstrated that large guns 
mounted in this way can be transported over ordinars 
railroads, it should be mentioned that the estimated 
weight of the 12-in. coast-defense gun, including its car 
mount, is about 150 tons, which, with a 56-ft. car on 12 
wheels, could be transported practically anywhere in the 
eastern section of the country. The 14-in. gun so 
mounted would be considerably heavier, possibly exceed- 
ing 200 tons, and would require four 6-wheel trucks. The 
over-all dimensions of both can be kept well within clear- 
ance limits now standard for American railways. 

Plans for such coast-defense guns have been under 
consideration by the Ordnance Department of the United 
States Army. They have been developed so far by a 4. 
Luellen and Cecil F. Dawson, with the assistance of 
United States Army officers and of a number of civilian 
engineers who have developed solutions to the civil-en- 
gineering and construction pecblems involved. 
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— ~ tween 150 and 2006, of thai corresponding to thr 

Hlow Much W ater Should Be l sed est strength, with the effect on the strength note 

° ' ‘ curve. Tlad this curve extended bevond the 200¢ 

« yg »? ~ t 
in Road Conc re te - it would have been practically flat. thus indicating 

Proper Water Content for Road Concrete Found = the maximum of damage is caused at that point. 
To Be Somewhat Greater Than That ’ rofessor Abrams further says that questions 
Giving Maximum Strength wane ae What is the proper consistency for cot 
road work, and how is this consistency to be detern 


» par rsa) yf her : ets ' rp . . 
\ Son prelimu ary result) of a number ol test how These may both be answered by saving that for roa 


being carried on in’ the Structural Materials Re- struction the concrete should contain the smallest 
tity of water that will produce a workable miv. 
evident that there may be a difference of opinion 


search Laboratory of the Lewis Institute. at Chicago. 
Prof. Duff A. Abrams has concluded that the proper 


amount of water to use in concrete to be placed in con what constitutes a workable mix. But anv reducti: 


crete roads is slightly more than the amount that will the quantity of water within the range which shoi 
vive a maximum strength. “Phis is because the maximum- aimed at in concrete-road construction is accom pani 


a rapid increase in the strength of the concrete. 
The proper quantity of water will vary with the 
tity of cement and the size and grading of the age: 


strength content gives a consistency that is too difficult 
to work, and a balance between strength and operating fa- 
has to be made. The results of this part of the 
fe Highway Magazine for 
April, 1ol?. cone / : ce 
PROPER CONSISTENCY FOR 
CONCRETE POAD WORK 


reported in Clonecre 





ve) 


‘Tests were made on a number of 6 x 12-in. compression 


>t renath 


cylinders, made in mixes ranging from one part cement 


> 
2 


and nine parts aggregate to one part cement and = two 


~ aggregate. The aggregate consisted of a mixture of 


> | 
J 


sand and pebbles vraded in size from the finest partle les 


up to Tt ain. and the same grading was used throughout. 


Phe tests show that the effect of proportional changes 


WITH THIS GO 
ONE-HALF THE 


mn 
© 


the mixing water is approximately the same for all 


§ 


of concrete. Therefore a composite curve was 


STRENGTH WHICH CAN BE OBTAINED 


vn to show the avVerare effect. This curve is repro- 


of Maximum Compressive 
Co 
oO 


Ql 
oO 


duced herewith. In it the ordinates represent the rela- WITH THE SLOPPY CONCRETE SOMETIME 
USED IN ROAD WORK AND IN BUILD! 
CONSTRUCTION, TWO-THIRDS TO THR 
FOURTHS OF THE POSSIBLE STRENG 

| \OF THE CONCRETE LS LOS 


| 


tive streneth ol concrete expressed as a per cent. ol 


oO 


ro 


the maximum that can be secured from a given amount 


Per Cent 
3 


THE MAXIMUM 


cement and the same aggregate. The abscissas indi- | 
cate the dative quantity of ater used 1 , i . eed ee Sk eh es es 
we relative quantity water used in the mix. con a ct aida amerac 

Per Cent. of Water giving Maximum Strength 





sidering the amount that gives the maximum streneth as 
Laue, It will be noticed that there are no definite tig 
relapsed ane _ a © HOW EXCESS WATER AFFECTS CONCRETE STRE 

res given. because the proper amount of water vartes 

it the method of handling and placing the concrete. and toa less degree with the nature of the aggregate. 


the condition of the aggregate, the temperature of the Water required for a sand and crushed-stone aggregat 


ide air and a number of other factors. not appreciably different from that required of a si 
and pebble mixture, provided the grading of the age 
Witty Roap Coneretre SiovuLp Be SiiaitLty Wet gates is similar. 
~ the amount of water that gives the maximum There is no direct criterion for determining in ad 
roduces a mix that is too stiff! for most pur- » best quantity of water for concrete being placed 
though in cast-concrete products a mix even driet WATER REQUIRED FOR ROAD CONCRETI 
than that which gives the maximum strength ts sometimes Mix Approximate Mix as Usually Water Requi 


' ' 1 ) ' Volume of Expressed (Gallons per & 
desirable, because the molds can thus be removed within re gate Aggregate Cement) 


Mixing Cement Fine Coarse Minimum Ma 


| 2 6 
1 a 
! 

! 


a short time. The general conditions. however, are shown 


in the curve. Ut will be observed that concrete strength 


y with the quantity of water up to the 


94 

1} 5} 

| i s 
| 3 2 


increases rapid 


optimum condition, With any further increase in the a read. The concrete should be mixed so that on 
amount of water there is a rapid falling off of the small quantity of free water will appear on the su 

strength, so that with an amount of water about double — after leveling and striking off. which gives concrete © 
that required for the higher strength the concrete has — jellv-like consistency. 


only about 20¢¢ of the maximum strength. ‘The principal difficulty in the way of attempting 
In building concrete roads, Professor Abrams consid- determine in advance the proper quantity of wate: 
that it is necessary to mix the concrete a little wetter due to the fact that aggregates are generally damp, a! 


wn that giving the maximum strength, and that the the degree of dampness is not uniform. In the case 


consistency which should be aime d at corre sponds to about concrete made of sand and pebbles, or sand and crus 
105 to 115 of that giving the strongest concrete. The — stone, well graded in sizes up to 14 in., the accompan 
economies resulting from handling the concrete are more table indicates about the quantity of water that sho 
portant than securing the maximum possible strength be used for the mixes commonly employed in con 
a given amount of cement. It has been observed that roads. It is assumed that the aggregates are in a ro: 


inv read contractors insist on using water varvine be- 9 drv condition, which dees not always prevail in 
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Road Construction Costs Lowered 
By Close Attention to Details 


\n Understanding of the Peculiarities of the Sub- 
soil Often Aids in the Selection 
of Equipment 


By LESTER H. MORRIS 


Cupertino, Calif. 


vood concrete pavement Ss i 


rysilk first requisite ol a 
| sound subgrade, and the basic quality of a sound 


le is a uniform texture of its components. To 


rile 


e satisfactory and acceptable results at the lowest 


} 


cost, this last point must be kept constantly in mind, no 


Tort berg spared to reach as near perfection in each 


p of the work as is possible. Any lack of uniformity 


result in shrinkage, which will require re-rolling 





CAREFULLY SET 


TO SPECIFICATIONS 


this is neglected, it will manifest itself as a crack im 
the finished pavement, and injure the reputation of the 
builder, 

In the destruction of the existing roadway a type of 
<carifier should be selected with which a uniform depth of 
may be maintained. This is best effected 

adjusting the teeth to the inequalities of grade by 
means of levers fulerumed on a wheel-carried frame. The 
market offers a range of this type of machine varying 
from extreme lightness to a combination grader and scari- 
ier representing extreme stability. But irrespective of 

pe, the work should proceed in a manner that will 
estroy the maximum of large lumps and clods. An 
chard disk will be found very useful for completing the 


Ne 


listurbance 


In making fills the best results have been attained by 
iting layers to one foot in thickness, by a liberal use 
water, by spreading going and returning teams over 
entire width, and by rolling. For fills of two feet 
“ix feet, diking and flooding is employed, seepage to 
For depths 
-reater than six feet, a winter’s rainfall is necessary to 
ire a complete settlement. 
\ string stretched between nails driven in opposite 
ile stakes will enable a skillful operator to blade with- 
in. of the bottom edge of the header boards. Each 
ler zone and the foot outside should then be wet and 


listurbed ground being thereby secured. 
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HEADER BOARDS HELP KEEP CONCRETE 





rolled in order that the stakes to which t eadet - 

are nailed may be proy rl support (| Phe header bo: < 

act as forms for the conerete, mark the finished surta 
he par me, and are guidewavs for t 


subgrade. It is therefore 


carefully set and maintained to true grade nail 
to 16-in. stakes set about seven feet apart 

Before using the shaper-templet. the area inclos 
The headers should he as com le te] riuilve ed as possible 
and reduced to a uniform texture by sprinkling lig 
ind harrowing until miealiness is effected This w 
assist in securing a true surfac In using the shan 
templet it is essential that each end shall be constant! 
contact with the header boards. and that its shoe shall 
conform closely to the required curve of the S 
subgrade, 

When the subgrade has been properly harrowed 
brought to the desired contou 
it should be watered sufficienth 
to sure that e moisture will 
penetrate to thre mdisturbed 
soil. Unless this is attained, 
no bond w he established 
Uniformity 0 sprinkling Is 
necessary, and t west results 
are secured | a double apph 
cation. \s wmration for 
rolling. a light harrowing, as 
a slight crust is forming, is ex 
cellent. Its tendenev is to fur 
ther pulverize the suberade and 
reduce any non-homogeneous elt 
ments or inequalities of mots 
ture. Experience is the best 

YARDAGE indication of the pre¢ “e moment 

to beg irrowing. At least 

i ten-ton reller should be used 

as soon as the subgrade has dried sutficiently so that 
it will not “pick up”? or “wave? Twice over will usu 


ally produce an unvielding surface, which may be made 


kling for a few days. 


kept up 


sealed, by sprin 


still harder, and 


by sprinkling 
the 


Once sealed, maintenance must be 
at intervals of a few days, depending on weather, 
until covered with concrete. 

A low subgrade may be traced occasionally to a varia- 
This is 
best remedied by thoroughly scarifying to a minimum 
depth, after which more earth is thrown on, and the 
shaper-templet, adjusted for the shrinkage, 
dragged over. Rain for a week or ten days is a feature of 
most California paving jobs. The tendency of the beating 
and soaking is to make a subgrade still harder. It is 
excellent policy to roll all sections that are ready when ad- 
vance information of rain is received from the Weather 
Bureau. 


tion in the coefficient of compression of the soil. 


estimated 


Deep Side Ditches Are Dangerous 


The records of the lowa State Highway Commission for 
September, October and November, 1916, show that 353 
automobiles turned turtle, resulting in five deaths and 
151 injuries. Just how many of these accidents were due 
to cars slipping into deep ditches is not stated, but this is 
generally regarded as the usual cause of overturning. 
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the method adopted an average of 200 holes per 


Large Field Drilling and Riveting was maintained in a working day of 8 hours. The \ 
Job on Union Arcade Steelwork was done by the following scheme, except in the 


of the fourth- to sixth-floor columns on the outsid 
To Add Two Stories. Half-Erected Frame- the building, which were taken down and reinforce: 
work Was Reinforced by Adding the ground. . 

Cover Plates Two 12 x 12-in. posts, Fig. 6, were set up oppositi 

two faces of the column that was to be drilled. ©: 
pieces were fastened to these posts to support the sca! 
planks, allowing quick changes in the elevation of 
working platform. Electric drills, counterbalanced 
facilitate handling, reacted against the vertical posts. 


HE decision to add two floors to the Union Arcade 
Building, Pittsburgh, after the steel frame was 
erected to the sixth floor, presented the alternatives of 
dismantling the steel already erected and returning it to 
the shops for remodeling or of undertaking the required 
reinforcing of the columns in place. The latter plan was 
adopted, although if it had not been for the fact that some Where cover plates were already present on colunis, 
of the tile flooring was in place, there would have been — secured by two rows of rivets 10 in. on centers, an & 
little difference in cost between the two methods. cover plate was added; for this, two new rows or holes 
The erection had reached the point shown at the left were drilled between the old ones. This was because the 
in Fig. 4 when the builders were confronted with the columns were already under partial dead-load stress, 
problem of making provision for two additional floors, to and to remove the rivets in the old covers in order to 
he inserted between the sixth and seventh floors. By attach new ones by the same holes was thought to 
changes in the design of some of the upper floors and — volve the probability of covers buckling, besides exchany- 
roof it was possible to reduce the extra weight that would — ing shop-driven rivets for field rivets. Trouble was also 
come on the lower columns to that of one extra story. anticipated in knocking out rivets, where these passed 
This was important, for as practically all columns run two — through more than two thicknesses of metal. 
floors without change of section, there was already pres- Certain columns, over the court in the upper floors. 
ent at alternate floors an excess of carrying capacity equal — transfer their load to plate girders. As it was desired to 
to the weight of one story. With the additional weight avoid the necessity of reinforcing these girders, the weight 
reduced, it was possible in many cases merely to reinforce of the new floors was kept off the columns that bore on 
the columns on alternate floors. In general, the columns them, by a system of trusses between the new ninth and 
were strengthened by the addition of cover 
plates, which were extended through the beam 
connections. Where these cover plates re- 
quired, the beams were shortened by oxyacety- 
lene flame, and new end-connection angles 


CoMPLICATIONS BY TRUSSES AND STREET GRADES 


were riveted on. 

Naturally, one of the biggest problems in the 
economical handling of the work was the drill- 
ing of new holes for the stitch rivets connect- 
ing the covers to the column flanges. There 
were 81,000 of these to be drilled, and by 


ae EU | 


FIG. 1. UNION ARCADE FRAME WHEN ERECTION WAS STOPPED AND WHEN COMPLETED 
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; floors. These are shown in Fig. 2 by plan and ele- £, 
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FIG. 2. UNUSUAL TRUSSES IN NINTH STORY TO RELIEVE 
PLATE GIRDERS OVER COURT OF ADDED COLUMN LOADS 


through them. The chords, at these points, were made 
heavy enough to take shear, and the truss diagonals were 
omitted. 

The building occupies the entire block bounded by 
Fifth Ave. Oliver Ave., Grant St. and William Penn 
Place, formerly the site of St. Paul’s Cathedral. This 
block was included in some of the heaviest work of the 
Pittsburgh “Hump Cut” (see Engineering News, Mar. 


31, 1913, p. 491), the grade of Fifth Ave. having been 
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FIG. 4 FIG. 5 


Fig. 4—Where erection of Union Arcade was interrupted by decision to add two stories. Fig. 5 


Typical Reinforcing Reinforcing 
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FIG. 3. TWO-STORY MANSARD REQUIRED INCLINED 
COLUMNS AND SPECIAL BEAM CONNECTIONS 


reduced from 7.6% to 4.8% at this point, a cut of 14 
ft. being made at the Fifth Ave. and Grant St. corner. 
In improving the property after the cut, an arcade office 
building of nine stories was planned, with a central court, 
approximately circular, and arcades lined with shops on 
four floors. The court is not truly circular, because the 
block is not exactly square and the two axes of the 
building intersect at an angle of 90° 57’ rather than at 
right angles. A four-centered compound curve was fitted 








Setup for Drilling Holes for 
R, forung Colurnns 


FIG. 6 
Sketch of column rein- 





forcing. Fig. 6—Arrangement for drilling stitch-rivet holes in columns to attach new cover plates 
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to the ends of the two oblique diameters. This obliquity 


of the axes and the fact that all four streets have dif- 
ferent grades, resulting in different elevations for the four 
arcade entrances, made complications in the detailing of 
much of the steelwork. 


ARCHITECTURAL CONSIDERATIONS 


of the part of the 


with mansard roof extending two floors, neces- 


The architectural treatment upper 
building, 
-itated some unusual details, both for carrying the prin- 
cipal stresses and 


cotta 


for making connections to the elaborate 
The weight of 


is carried by the 


terra finish. the sloping portion of 


the roof inclined columns, Fig. 3, which 


eyed 
act 


both as columns and as beams. 


It was desired to avoid the usual unsightly collection 
of utilitarian structures on the roof, and so they were all 
combined in two penthouse towers, with steeply pitched 
build- 
ing. In this way, space is provided for a few offices in 
The 


tortuous course to brine 


roofs, made a part of the decorative scheme of the 


nddition to elevator headhouses, tanks and stacks. 


stacks are required to follow a 


them out of the towers at the proper point, 


KF. J. Osterline, of Pittsburgh, was the architect. and 
L. FL. OW. UHildner the structural engineer for the build- 
inv. George A. Fuller Co. had the general contract. and 
the American Bridge Co. fabricated the steelwork. 


What a City Planning a Garbage 
Piggery Should Know 


Indoor Feeding, Daily Clean-Ups. Vaccination, 
Rat and Fly Suppression Are Essentials 
to a Successful Farm 
eee a recent proposal to collect the garbage 
of Rockford, HL. it on a hog farm at 
no cost to the city, Dr. W. E. 
obtained a report on the question by Samuel A. Greeley, 
a consulting engineer of 


ana dispose of 
Park, health commissioner, 
Chicago. The report is based 
on the assumption that the city should not expect to se- 
eure 


first-class construction and operation at a cost too 


low to pay for these advantages. The contractor, on the 
other hand, should meet the requirements of the city in 
a free and liberal spirit. Although the party making the 
proposition to Rockford did not see fit to consummate the 
deal, the report contains data which are pertinent to other 
cities confronted with the same problems. 

The data consist of a study of the population, area, 
topography, density of 


conditions, 
quantities of garbage, house treatment, location of cans, 
collection, sanitary aspects of garbage collection, type and 
number of factors, 


transfer of garbage and disposal. 


population, present 


wagons, service cost of collection, 


Thuis Metriop Is STANDARD 


Some of the points given in the report on this method 
of disposal are as follows: 

It may be said at the outset that the method of dis- 
posal by feeding to hogs is a standard method, and is a 
satisfactory method when properly operated as regards 
sanitary On the whole, it is one of the 
cheapest methods of garbage disposal available, particu- 
larly in cities of the size of Rockford. 


requirements. 


In Massachusetts, 
in 1909, sixty-one cities and towns were disposing of 





Se 


their garbage in this way. It was stated by 
the Bureau of Animal Industry in Massachusett- 
that 95% of the pork produced in the state 
varbage-fed hoes. There are few of the large 
the country in which some of the garbage from ho 
restaurants is not separately collected for fi 
hogs 

There are certain general'and obvious sanitary 
ments relative to the operation of a hog farm 
hage disposal at Rockford. These are the house-tre; 
If the varh; 
comes rotten through infrequent collection, dirt 


and collection phases of the work. 


and wagons, or is otherwise mixed with foreien subst 


its value as a food for hogs is considerably 1 


Therefore the treatment and 
properly adjusted to secure the most satisfactor 


house collection 1 
ation. 


Berrer To Frep INpoors 
One of the most important operations at the hog 
Brietl 


the open, 


ix the feeding of the garbage to the hogs. 
(1) Ih 
(2) also in the open, but on concrete plat 
and (3) on concrete platforms in buildings. At Wy 
ter it has been found advisable to feed entirely o) 
crete platforms iN) buildings. 


methods of feeding are used: 


~\) a 
YrOUunCL 


In the old farm at G 
Rapids, some of the garbage was fed under roof and 
of it in the open, all, however, on concrete platfo 
This was not sufficient, however, to suppress all nuis: 
and the farm was relocated at a less critical point \ 
Denver, garbage is fed on concrete platforms, both 
doors and out. 

The experience at Worcester is worth describing 1m 
in detail. As recently as 1913 the garbage was 
hogs at the farm by spreading it on the ground. 1 
hogs trampled a considerable part of the garbage 
the ground, where it was lost as food and made a 
cided nuisance. ‘To remedy this condition large wood 
platrorms, movable from place to place on the farm, wer 
built, ento which the garbage was delivered from 
It was found that the pigs. spilled) sufficient 
garbage from the platforms so that at times some nui- 
ance continued. This method was finally abandoned 
the fall of 1915, and the garbage has since been fed to 
the pigs in buildings having a concrete runway dow 
the middle with feeding pens on either side. 

If the farm at Rockford should be located at all cru 
ically, it would be advisable to require that the garbay 
be fed to the pigs in buildings. 
critical, it 
houses for feeding garbage to brood sows and young pig 
The remainder of the garbage could be fed on platforms 
out of doors. Provision should be made in the ordina: 
for increasing the number of buildings as the changine 
character of the neighborhood may require. Experic 
at Worcester indicates that odors from garbage fed 
buildings do not usually extend over about 150 ft. fro 
the buildings. Feeding on platforms out of doors 
tributes the odors a longer distance. 


wagons. 


If the location is not too 


would be advisable to erect one or two 


Provision should 


made in the ordinance that no garbage shall be fed 
pigs in buildings placed closer than 300 ft. from at: 
eled roadway and that garbage fed out of doors on })! 
forms should be at least 600 ft. away. 

Provisions should be made for a daily cleaning o! 
The material so colle 


pig pens and feeding troughs. 








April 26, 191% ENGINEERING NEWS-RECORD = 


3 d pig manure, but comprises, in addition to the 
e, bedding and bits of unconsumed garbage. This 

: al decomposes rapidly, with the production of a 
« , al rid odor. Its proper disposa| is a matter of con- 
siderable importance in the sanitary operation of a pig 
If the ground is sandy and dry and there is suf- 

t area available, the most satisfactory method is 
allow burial. This must be done promptly. If 

¢» manure is spread on the ground and plowed into 

soil, the burial is not always thorough and some 

- result, as was the case at times at Worcester dur 
the summer of 1914. It is also feasible to dispose ol 

ig manure by composting it in specially built pits. 


Ir is found that equal portions of loamy earth and pig 
ure are required to produce an inoffensive compost. 
During the colder season it is likely to require more than 
months to complete the compost. However, a good 


izer results, which may possibly be disposed of at a 
derate charge. 


Hogs Must Be Vacernarep 
doubtedly anvone operating a hog farm for garbage 
osal would, for his own protection, vaccinate the hogs 
vainst hog cholera. This should be done, as loss of pigs 
death interrupts the garbage-disposal system as a whole 
also makes it necessary to provide promptly means 
disposing of the hogs by burial. The most danger 
vaccination comes from the purchase of cheap serum. 
is essential that thoroughly tested serum be used, 
therwise the hogs are liable to contract the disease dur- 
the treatment. 

In the disposal of garbage by feeding to hogs, there 
- always a possibility of some contagious disease killing 
off most or all of the hogs. The foot and mouth disease 
as done this at Worcester, Mass., and at Providence, 
R. I. To protect against this interruption in the garbage- 
disposal service the ordinance should require the con- 
tractor to provide some temporary means of garbage dis- 
posal while the farm is being restocked. Presumably 
this can be done by burial. Obviously this will be more 
costly to the contractor than disposal by feeding to hogs, 
but he should insure himself and the city against this 
ontingency. 

Suppress Rats aNd FLIES 

At hog farms there is always a struggle to suppress rats 
and flies. This can be done, provided proper effort is 
made, and the contractor should be required to construct 

uildings as nearly rat-proof as possible. These should 
lave concrete foundations with walls extending 24 or 3 

t. above the ground and a minimum of hollow walls and 
other shelter for rats. In addition, rat traps, rat poisons, 
terriers and cats should be employed as required. 

The garbage delivered to the hog farm in the summer 
time will undoubtedly contain a large number of fly eggs 
and maggots. If the necessary time intervals are allowed, 
and under satisfactory conditions, these will develop into 
lies. Consequently, the farm must be maintained in as 

an and dry a condition as possible, and garbage of all 
‘nds must be disposed of promptly. In addition, the 
e use of fly traps, fly germicides, etc., should be re- 
red during the summer months. A number of germi- 
es for fly eggs and maggots are used with success, 
ong them being the following: Chloride of lime, kero- 

. iron sulphate, carbon bisulphate and sodium arsen- 


alle, A suthicient SUPPL Or one oy Thre 


should be kept at the 


=~ al 


An essential at the hog farm san ample suppl 
mad 
pure water, The hogs need plentv of watel 
This water should be distributed about th arm at s 
ficient pressure to afford ample facility or Washihy 
th arious parts of the plant with a hose. 


Sewers should be designed simply and with frequ 


ial holes, so that rats can be driven out. The SOW; 
should be collected at a proper point for disposal in su 
aw Way as not to endanger the water-supply nor to n 
offensive conditions at the farm or downstream. 

Some refuse will undoubtedly be collected which is not 
fit hoe food, such as fish scrap and spoiled market ga 


bage. The contractor should be required to give this kind 
of refuse proper disposal by burial or otherwise. Lack of 
proper attention to this point may largely counteract the 
eood effects of a sanitary operation of other parts of the 
work at the farm. 


One Cause of “Red Water” Plague 

A lucid explanation of much of the “red-water plague” 
experienced in some water-works systems, together with 
sound argument for installing high-grade instead of low 
vrade galvanized pipe was given not long ago by Charle- 
A. Finley, Managing Engineer of the Bureau of Water, 
Pittsburgh. Penn., in a report to the local Board of 
Trade Committee on City Water. Mr. Finley said in part: 

“The water-supply is the most convenient thing o 
which to blame plumbing failures and is the hardest to 
defend by reason of the fact that all water affects all 
pipes, more or less. The Bureau of Water does not feel 
called upon and is not in position to either condemn or 
recommend this or that commercial product used in 
private-house plumbing; it is, however, fully aware of 
the fact that there are different grades of galvanized pipe, 
it is aware of the fact that certain grades rapidly deterio 
rate, producing rusty water regardless of the nature of the 
water itself, and that other grades appear to give satis 
factory results. 

“It is felt that an investigation conducted by an un- 
prejudiced body will reveal the fact that practically all 
of the complaints due to rusty water are due to the use 
of an inferior grade of galvanized pipe, or to the age of 
the pipe; the preceding applies with equal force to hot- 
water boilers. 

“It is neither feasible, reasonable nor economical to 
attempt the multiplicity of more or less objectionable 
treatments which a public water-supply might require, 
in order to prevent destruction of piping, possibly of 
inferior quality or coating and not adapted to the de- 
mands made upon it. To attempt to do so would lead to 
endless complications in treatment. It is feasible, reas- 
chable and economical to manufacture and install a grade 
of piping which will meet all the requirements necessary 
for the proper transportation of the public water-supply 
of Pittsburgh; such pipe is now in service and has been 
for years in satisfactory service and may be obtained in 
the market at the present time. The fact that there is 
more or less inferior pipe in service which does not meet 
requirements is to be deplored, but should not be charged to 
the character of the water nor should the preservation of 
this piping be accomplished by means of costly, highly com- 
plicated and objectionable treatments at public expense. 
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Where Intuition Failed 


NTUITION proved a poor substitute for the transit 
ma piece of work done recently in a city not far from 
the Ohio River. A railroad was eliminating a grade cross- 
ing and had asked the city engineer to locate the sewers 
and water mains so that piles to support the tracks tem- 
porarily could be driven without injury to the under- 


AN ARGUMENT AGAINST SURVEYING BY EYE ALONE 


ground structures. The city engineer, without the aid 
of a transit, indicated the proposed center line of a sewer 
and told the engineer for the railroad that he could drive 
his piles 3 ft. either side of the line without damaging the 
sewer. To be safe, the railroad engineer moved 4 ft. 
and the condition in the accompanying 
photograph is the result. An interesting point is that 
neither the man driving the piles, we are informed, nor 
the city knew the sewer had been penetrated until a 
separate investigation had been made. 


over shown 


Deep Wells Cost 0.82 Cent per L000 
Gallons To Operate 
ange of maintaining and operating for 16 months 
five deep wells supplying the University of Illinois 
were equivalent to an average of $151 per year, or O.82e. 
per 1000 gal. The following data were given at the re- 
cent meeting of the Tlinois the American 
Water-Works Association : 


section of 


First Cost 
Well 
(using 
ind Screen 


$559 


Capacity Percentage 
Motor of Pump of Day 
and Operating Cost Gal Pump Was 
Pump Labor Material per Min. in Operation 
$375 $172 07 $100. 26 60 44 

I 546 813 56 51 2.26 69 34 

« 699 788 202 73 82. 86 81 70 

D 1,348 758 113.05 42 93 71 86 

I 891 810 147 26 88 08 75 89 
have 


The wells been drilled about 140 ft. deep into 


glacial drift, and the water stands about 110 ft. below the 
surface when pumping is in progress. The pumps had 
been in use for periods ranging from one to eleven years ; 
hence the results are believed to represent fairly well the 


2 | 2 


average performance of the pumps during their y 
life. 

The chief cause of trouble is-the fine sand getting 
the well and into the pump. Rods, couplings, wo: 
barrel and packing are worn quite rapidly. The « 
tions under which the pumps work are thought deci 
poor. 


Climate Should Govern Hump Profiles 
for Gravity Yards 


IREE hump profiles for gravity railroad yards, « 

signed respectively for cold, moderate and warm cl! 
mates, were adopted on the recommendation of the Com- 
mittee on Yards and Terminals at the recent 
tion of the American Railway Engineering Association 
and will be substituted for the profile new in the “Man- 
ual.” As the drawings indicate, 4% grades, reduced 
to 1% over the track scales, are recommended for coli 
climates while for more favorable climates the grades 
should be lightened or shortened, or both. 

The committee points out that the problem cannot be 
solved precisely, since the speed developed by cars de- 
pends not only on the type of car, but, with the same type, 
on the length, whether loaded or empty, the lubrication, 
efficiency of maintenance, temperature, time standing be- 
fore being pushed over the hump, head winds, care with 
which the tracks are brought to and maintained at the 
profile grade and, lastly, the timidity or assurance of the 
car rider. 

In the estimation of'the committee there are these seven 
salient features in the design of a hump: 


CONVEH 


100 2 --~ 2787" 


I 


NO.1, FOR COLD CLIMATE 
256.28" 


, 
@9 


NO.2, FOR MODERATE CLIMATE 
219.69" 


Cot Track | 


/ 


NC.3, FOR WARM CLIMATE 


COLDER CLIMATES REQUIRE STEEPER GRADES 
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A short grade steeper than the approach grade to 
cars. 

\ level grade over the summit, these grades to be 
h length as to form the tangent to a reverse curve 
ting the approach grade with the first descending 


A short grade from the summit, to separate the cars 
y and give them the desired speed for weighing. 
A light grade over the track scale. 
A moderately steep grade, the rate and length de- 
ng on the traffic, to the end of the ladders. 
6. A grade through the ladders sufficient to maintain 
speed throughout the turnout. 
;. A light grade that will just overcome in the length 
of the body tracks the speed already acquired. 


Profile Paper Advantageous for Taking 
Topography for Railroad Location 
By. F. T. HOWES 


Resident Engineer, Northern Pacific Railway, Manhattan, Mont. 


ROFILE paper has been used profitably by the writer 
Fu taking topography for railroad location. With the 
small graduations normal to the base line cross-section 

stances can be laid off very readily, while the advantage 





-eparate sheets is obtained by cutting the paper as de- 
red. 
The general field practice is to sketch the contours in 
ther notebook or on sheets of mapping paper. Sketch- 
in books has the disadvantage of requiring con- 
siderable labor in transferring the contours to the map, 
nce to save time the method of drawing contours on 
eets Is sometimes used. In this method the base line 
- platted on the mapping paper to scale previous to use in 
field; the ‘contours are located on the ground, laid 
TF to scale on the sheets, and afterward transferred to the 
ap by placing carbon paper under the sheet of topo- 
sraphy, orienting the latter and tracing with stylus. 
As a modification of the latter method the writer has 
t ordinary plate A profile paper (hard copy) into 6 x 12- 
n. sheets, the 12-in. edge being parallel to the long edge of 
e roll. On the border of the sheet are written the station 
nd elevation at the usual 4-in. intervals. One of the heavy 
nes in about the center of the sheet and parallel to the 
unger edge is then taken as the center line of survey. 
The other ruled lines of the sheet will facilitate platting 
the contours without the aid of a scale, since the 
er is divided by these lines into a scale space represent- 
« 100 ft. along the center line and 20 ft. at right angles 
eto. This gives a scale of 400 ft. to the inch. 
Wherever angles have been turned, a space must be 
left to prevent an overlapping of contours. The angles 
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should be laid off with a protractor to indicate how far the 
topography should be extended. 

This method is best adapted to a mapping system drawn 
to a scale of 400 ft. to the inch, although other scales 
may be used. Sheets 6 in. wide will cover a strip equiva- 
lent to 1000 ft. on each side of the center line, and if a 
greater width is desired, a separate sheet for each side of 
the center line may be used. 


Build Permanent Camp for Future Power- 
House Construction Forces 

PERMANENT construction camp, to house the 

forces that will do expected future work at its main 
power plant as well as that to be done at once, involving 
more than $1,000,000, is being built by the Empire Dis- 
trict Electric Co., of Joplin, Mo., at Riverton. Around a 
two-story hotel accommodating 80 men, built in 1910, the 
company has erected a 120 x 25-ft. bunkhouse for 150 
men, a mess hall for 150, a house for the construction 
superintendent and his 15 assistants, another house for 
the operating engineer, and is finishing six six-room 
bungalows for the engineers on duty at the power house. 
The buildings have steam heat and electricity from the 
power house, also refrigerators, hot and cold water and 
shower baths. Both mess hall and hotel are equipped 





MESS HALL AND BUNGALOW—HOTEL AND BUNKHOUSE ARE SIMILAR IN APPEARANCE 


with cold-storage rooms for supplies and a garbage-dis- 
posal system. The company thus accommodates about 
250 men with beard and lodgings for $6 per week. 


Breaking of Wooden Flagpole Shows 
Danger of Decay 
By A. S. LOTSPEICH 


Inspector of Buildings, Portland, Ore. 


~~ long ago one of the flagpoles on a high building 
in Portland broke off at the roof line and fell back- 
ward upon the roof. If it had fallen to the street, 150 ft. 
below, many people might have been killed or injured. An 
examination of the broken end of the flagpole showed that 
it was badly decayed at the roof line, where it was sur- 
rounded by copper flashing. Yet it looked sound on the 
outside, and only very careful inspection would have 
shown the danger. It had been in place only seven years. 

There are many other flagpoles that are supported by 
extending them through the roof to the framing several 
feet below and that are without braces or stays above the 
roof. Some are 40 or 50 ft. high. Rainwater can usually 
run down the pole inside the flashing, and then decay 
is almost certain to start in a few years. 

The proper way to support a flagpole is by running a 
strong piece of steel beam or channel iron from the ceil- 
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ing toa point 3 or 4 ft. above the roof, fastening the pole 
to this with iron straps and, if the pole is tall, guving or 
bracing it to the roof so that it cannot fall to the street 
even if it should 
through the roof. 


break. The pole should not extend 

Owners of buildings on which there are large flagpoles 
should have such poles examined frequently, and_ re- 
All elevated 
objects such as signs, billboards, cornice ornaments, chim- 
neys and poles, which might fall to the street and injure 


paired if there is any weakness or decay. 


persons who are passing, should be watched by the owners 
or those responsible; and if there is doubt of their safety, 
the Bureau of Buildings should he notified. A large num- 
her of street signs in Portland have been inspected lately 
by the inspector of buildings. 


One Year’s Tests of Field-Made Concrete 
Give Comparative Figures 
Ce ee tests of 8 x 16-in. cylinders cast 
from concrete taken from forms have been made on 
practically all the work under the jurisdiction of the New 


\ ork Public 


construction of the new rapid-transit lines in New York 


Service Commission, in connection with the 
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Central Parkway Eliminates Dange; 
on a Bad Highway Curve 
By W. J. HEALEY 
Assistant Engineer, New York State Highway Commission, \ 

N DESIGNING a portion of the state highway be: 

Chestertown and Hague, in Warren County, N 
it was necessary to put in a curve of 200-ft. radius 
1.4% grade, I being approximately 80°. Since thi 
tion of the road was wholly in cut, ordinary constru 
would have proved very dangerous. Though s 
changes of alignment were tried, they were aban 
on account of their excessive cost. 

The method finally adopted for meeting this cond 
has met with general favor. In brief, it consist 
inserting a parkway in the center of the road effect 
separating the opposing lines of traffic. To insure 
traffic will become aware of the change from the \ 
construction, this section begins 50 ft. from the P. ¢ 
and ends 50 ft. from the P. T. “Keep to the Ris 
signs are to be placed at the ends. This provision wil 
of particular value at night, since it is improbable 
headlights will fail to illuminate the signs. 

Though the same width is maintained as on the sta 
ard section of the road, the excavation is increased bh 
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6" CEMENT CONCRETE PAVEMENT--" 


HEAD-ON COLLISIONS WILL BE 


City. The results of one year’s series of such tests have 


heen collected in the accompanying table, to which have 
been added for purposes of comparison the compression 


values prescribed by the final report of the Joint Com- 


mittee. 


Rest 


LTS OF ONE YEAR’S TESTS ON FIER LD-MADE 1:2:4 CONCRETi 
BY NEW YORK PUBLIC SERVICE COMMISSION* 
No. of No. of 
Tests 90 Tests 
Repre Days, Repre- 
sented Average sented sponding 
in Lb. per in 28-Day 
Average Sq ft Average Tests 
rage of all tests 725 84 2,100 59 21° 
marse Aggregates 
Mixed Long Island beach 
ind and gravel i 
Long Island beach gravel 10 
Hudson River I 
Hudson River « 
Hudson River tr 
Long Island 
(washed) 
ine Aggregates 
Sand excated on the work 
Long Island beach sand 
Long Island bank 
(washed) 
Hudson River bank san 


Increased 
Over 


Corre- 


28 Days, 


Average 


~ 


stone 
lomiite 4 
prock 
bank 


NNNNNY 
New 


a 
Voow 


gravel 


sand 


{ onsistency 
Me dium 
Wet (stiff 


coarse 


enough to keep 
aggregate trom set 
tling to bottom) 
Very wet (coarse aggre 
settles to bottom) 80 
Ioxtr 185 
Mixer 
\Iachine 1 
iland I 
foint Committee 
Granite and traprock 
Gravel, hard limestone 


sandstone 


710 2,070 
mate 

2,300 
1,320 


1 wet (soupy) 


750 
290 


2,100 


2,200 
hard 

2,000 

1.500 
All tests of dcubtful accuracy have been omitted 
s the result of any test that differed more than 50‘ 
xcluded Each test « thre 
iterimal in every cuse Dimensions of specimen cs 

high 


Soft limestone and sandstone 


and in computing the aver- 
from the average has been 
Aggregates were specification 
huders, 8 in. in diameter by 


“Onsists of specimens 


PREVENTED 


BY THIS CENTRAL PARKWAY 


amount 
parkway. 


the insertion of the 4-ft. 

In this particular instance the extra excavatio 
amounts to 200 eu.yd. and will probably cost about 50 
per cu.yd. Furthermore, 800 lin.ft. of concrete cur! 

at 50c. per lin.ft., will be required, making the total cost 
of this safety feature about $500. When it is consicd 
that a minor automobile accident would probably re-u! 
in damages considerably greater than this figure, the valu 
of this particular treatment seems rather obvious, aud 
is probable that the scheme will be come standard on N: 
York state-highway construction. 


necessitated ly 


Independent Base Eliminates Vibration 


of Meter 
N INDEPENDENT concrete foundation to cari 


venturi-meter clock solved the problem of excessi\: 
vibration, writes J. H. Honey, of Fajardo, P. R., in a 
cent issue of Power. In setting up the meter he 
found that owing to the vibration caused by the ly 
mill machinery the meter clocks would not run and tly 
pen arm vibrated so much that accurate records could 
not be obtained. A concrete foundation for the nm: 
was put down with 2-in. clearance all around betwee: 
and the factory floor. A 2-in. bed of sharp sand was 
on the concrete base, a wooden block was bolted on to) 
that by $x 10-in. bolts, and the meter was fastened to 1!) 
block. With the meter on this foundation no vibrat 
has been noticeable and the records have been perfect! 
clear and legible. 








Speed Up Production 


T 1S reported that in some parts of the country the 
| try of the United States into the war is regarded as 
al that a period of business depression is at hand. 
Howard Coffin, of the Council of National Defense, in an 

terview published on Apr. 20, said that in returning 
from a business trip in t.e Middle West he found there 

sterical fear of a change in business conditions. In 
ome quarters production was being cut down and work- 
men thrown out of employment. “We need prosperity in 
vartime,” said Mr. Coffin, “even more than when we. are 
at peace. The declaration of war can have no real evil 
effect on business. What bad effects are apparent are 
urely psychological and largely of our own foolish mak- 

On every hand is convincing evidence that, so far from 
wing at the beginning of a period of business depression, 
the coming season is to witness the greatest activity in 
voduction ever recorded. The best index of business de- 
ression is unemployment, and there never was a time in 
the memory of men now living when the demand for 
thor was so urgent as at present and when labor received 
such high wages. There is work for everv one, skilled or 
uskilled, more work by far than there are workers. It 


4 


not alone the enormous demands for workers to supply 
needs of a million men and more who will be with- 
drawn from production to serve in the army and navy— 

»make for them clothing, arms, munitions and fighting 
achinery of every sort from aéroplanes to battleships. 
There is besides this the insistent demand, which every- 

is now heeding, for the mobilization of labor to speed 
» agriculture, and the scarcely less urgent demand for 
ibor to build ships to carry food to our allies. Added to 
this is the fact that this nation of over a hundred million 
wople with everyone working at the highest wages ever 
‘nown has the greatest buying power in its history. 

Not only is active production the need of the hour, 
ut it is a present condition. The railways of the United 
States on Apr. 1 reported the largest car shortage ever 
recorded, a total of 143,059 cars. In normal years the 
spring is the season for car surplus and not car shortage. 
The problem of American business men this vear is how to 
make the largest possible production in order to supply 
orld demand. 


A Rush Job of City Building 


Te BUILD 48 cities. each capable of housing a popu- 
lation of some 12,000 people, and have them com- 
leted early in August. ready for occupaney, is about 

¥ the size of the task that the War Department will prob- 
bly soon ask the construction forces of the United States 
ty accomplish. While the plans are not yet made public 
inal form, nor can be until the necessary legislation is 
assed by Congress, the general scheme of the War De- 
urtment in connection with the first new army unit of 
00.000 men is substantially as follows: The bill pend- 
4 - in Congress, drawn by the general staff, provides that 
nS the President shall divide the whole United States into 16 
# ‘ional areas of approximately equal population and 








appoint a general officer to the command of each di 
visional area. The commander may subdivide the «i 
Visional area into three “reserve areas”, these reserve 
areas are to be subdivided into districts and subdistricts, 
apparently for the purpose of registration and levying of 
recruits. It is not yet known how many training camps 
will be established in each of the 16 divisional areas, 
whether one or-more. There is some reason to believe, 
however, that a training camp may be located in each “re- 
serve area,” which would make 48 training camps for the 
whole United States; and each camp would therefore have 
to accommodate something over 10.000 recruits. Making 
due allowance for the auxiliary forces necessary to supply 
and maintain this force, it appears that the task ahead of 
us is to build 48 cities, each capable of accommodating at 
least 12,000 persons, and to do this within three months. 

We say three months’ time, because the plans already 
made public for 14 officers’ training camps with 2500 men 
in each, which are to be assembled on May 8, provide for 
three months’ instruction. Since it is planned to have a 
force of trained officers ready at the end of three months to 
begin work with the 500,000 recruits. it is or should be 
the plan of the army to have the camps for the recruits 
ready and occupied by that time. 

These 48 cities will be made up of wooden buildings. 
Tt is impossible to shelter this half-million men in tents, 
for there are not enough tents available in the army stores 
to provide for even the 35,000 men to be brought together 
in the officers’ training camps, nor is there material avail- 
able to make tents in any reasonable time. It is reported 
that the army has been endeavoring to place an order for 
30,000,000 yd. of cotton duck. This order will take the 
mills a long time to fill, and much of the material will 
he required for use for tarpaulins and similar coverings 
as fast as it can be furnished. Of lumber for wooden 
buildings, there is fortunately an ample supply. 

Doubtless, these buildings will be of the simplest pos- 
sible construction, to admit their rapid erection with as 
much use as possible of unskilled labor. They will prob- 
ably be made fairly permanent, as it is the intention to use 
them not only to house the first half-million reeruits, 
but the second half-million and additional units. 

Besides the necessary buildings for the camps, there 
must be supplied the equally necessary provision for wa- 
ter-supply and sewerage, together with storm-water drain- 
age, sufficient roads, terminal facilities, ete., to handle 
the supplies required by this great number of people. 

The present plan of the Government, according to our 
hest advices, is to let a contract for each of these eneamp- 
ments to a large, responsible contracting firm with a first- 
class organization and a reputation for rapid work. This 
will concentrat responsibility and it is hoped will secure 
efficient and rapid work. The magnitude of the task, 
however, will probably make it necessary for these main 
contractors to enlist the aid of as many subcontractors 
as possible in each locality. 

All this activity must wait, of course, upon the action 
of Congress. Until it passes the bill to create the new 
army and makes the necessary appropriations to build the 
camps in which the army is to be trained, nothing but pre- 
paratory work can be done. 
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Holding Men on the Job 


4 VERY contractor and every engineer in charge of 
construction work will find it well worth his while 
to study the experience of the Rock Island R.R. Co. on its 
Chicago track-elevation work described on page 186 of 
this issue. It appears from the detailed official figures 
that, in order to keep filled an average working force of 
about 400 men, no less than 2874 men were taken on the 
job in the last six months of 1916. More than half the 
men who were hired left the job after working from a 
day and a half to eight days. 

It is of course well known that this plan of employing 
labor, hiring and firing every day as necessities arise, has 
heen long prevalent on construction work. It has been 
assumed that, in ordinary civil-engineering construction, 
skill and experience in the common laborer are so unim- 
portant that a man can be taken on the job, put to work 
immediately, fired or permitted to quit in a few days and 
another man put in his place—all this without any mate- 
rial effect upon the cost of the work. The falsity of 
such assumptions has been shown time and again ever 
since the days when the late Fred Taylor, in his efficiency 
studies at the Bethlehem Steel Works, found that a great 
reduction in the cost of labor could be made, even on such 
rough work as shoveling ore into barrows or piling pig 
iron, merely by studying the motions of the individual 
workman and teaching him how to do his work efficiently. 

Many contractors and engineers are aware today that 
hy thoroughly training all the men of a gang engaged on 
vertain work, such, for example, as laying a pavement 
foundation, the amount of work turned out in a day can 
le greatly increased. If, however, it is impossible to keep 
men steadily on the job, the only training that can be 
viven is the mere “slave driving” of the boss, and this 
sort of training is of course one cause why the workers 
quit. It must be frankly admitted, too, that the floating 
hobo worker, who has for years been accustomed to fre- 
quent shifts from one job to another, does not take kindly 
to training anyway, especially in times like these when he 
knows perfectly well that, if he quits, another job is wait- 
ing for him around the corner. 

Nothing is more certain than that the United States 
is face to face with conditions in which efficiency of labor 
is of the highest importance, not merely for the profit of 
the individual enterprise, but for the national defense. 
During the next six months the United States needs 
much more labor than it has available. It must be lavish 
with labor in all agricultural work in order to produce 
the greatest possible amount of food. It must build ships 
and produce iron and steel at a rate without precedent. 
It must withdraw from productive work at least a million 
men for the army and navy, and it must employ an enor- 
mous number of other workers to supply the needs of 
these fighting forces. It will be impossible to accomplish 
all that every patriotic citizen hopes to see accomplished 
unless a high standard of efficiency can be maintained 
all along the line. 

During the past three or four years, the problem of in- 
‘reasing the efficiency of the ordinary laborers on engi- 
neering construction has been given attention that it has 
never before received. A number of large contractors 
have been giving careful study to such matters as the 
housing and feeding of field forces, as well as to their 


Vol. 78, 
more careful selection and training. Experience | 
veloped that this study and expenditure are 10) 
justifiable on humanitarian grounds, but that it pa 
dollars and cents. 

There is, for example, a certain piece of public 
near New York City being carried on by force ac 
and involving ordinary handwork in rock and earth | 
vation, on which there have been very few changes in 
working force since the work began, over a year 
Men have stayed on the job week after week and mo 
after month; in fact, many of them have been steadi|\ 
work for this same organization for over two years, \1 
the wages paid have been on the whole considerably be|.»\ 
the scale prevalent in the vicinity. Labor agents { 
munition plants have endeavored to get the workme 
away by the promise of higher wages, but without re- 
The reasons for this success involve nothing elaborate «) 
difficult. At the outset of the work substantial and coy 
fortable frame buildings were erected to house the men 
a necessary feature, as the work was remote from a) 
town. Pains were then taken to see that the men had 
an ample supply of good food, cooked and served in the 
way the different nationalities desired it. These hay 
been the two main influences that have kept the for 
intact, and the amount of work accomplished has bee: 
satisfactory proof of the laborers’ efficiency. 


The Hog Volunteers To Utilize 


Municipal Food Wastes 


HEN food is in such present and prospective «: 

mand as it now is, waste should be kept dow 
to the irreducible minimum and wopreventable food 
waste utilized to the maximum. Do their very best i) 
food saving, urban populations pass immense volumes 0! 
waste food materials to the garbage can every day. Where 
the best is not done, the waste is still more serious. A 
goodly number of the larger and some of the smaller 
cities of the United States send their garbage to reduction 
plants where grease and fertilizer base are recovered. 
The grease now sells readily at a high war price, and 
besides producing revenue and conserving other resources 
its production reacts favorably on food supplies. The 
fertilizer base is an obvious contribution toward keeping 
up the fertility of the land in a time when fertilizer is 
scarce and costly and fertility needed more than ever be- 
fore. 

Undoubtedly, garbage-reduction plants are doing much 
and might do far more to utilize food wastes, but it takes 
much time and money to build them, technical skill to 
operate them, and commercial ability to market their 
products. All these are serious matters for private enter- 
prise and, as things municipal generally go in the United 
States, still more serious as city undertakings. More- 
over, only cities of considerable size have as yet appeared 
to offer favorable opportunities for garbage reduction. 
Immediate, simple, inexpensive and at the same time 
profitable means of utilizing garbage now going to wast 
are needed, especially by a host of smaller cities, town- 
and villages. 

The hog volunteers to utilize municipal food waste- |" 
the quickest, simplest, cheapest and most profitable ma 
ner, or if preferred he will submit to selective draft 0! 
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riminate conscription. A ready market offers $16 

ndredweight for the end product. 

e hog is not a very sentimental animal, but there 

een no end of sentiment against utilizing him for 
age disposal. Quite aside from war emergencies, it 
ich time that this kind of sentiment gave way to 

nonsense and scientific knowledge. 
If a modicum of the scientific knowledge required to 
esien, build and operate a garbage-reduction plant were 
-voted to a municipal piggery, the sanitary results would 

«at least equally good, while it is possible that the profits 

ton of garbage would be considerably higher. 

For years past, the garbage of many American cities 
i: been successfully fed to hogs. The practice would 
have been adopted in many other cities and continued 

ere abandoned, had it not been for zealous but ignor- 
int opposition on the ground that the practice is in- 
anitary. Had these opponents looked beyond the end 
f their noses, they would have seen that and where gar- 
have feeding to pigs had been insanitary it was through 
tter lack of observing the most elementary laws of 
sanitation. 

The sanitary essentials of garbage piggeries, as well as 
some notes on experiences with feeding garbage to pigs. 
ire given elsewhere in this issue in the form of an ab- 
stract of a report made by a well-known sanitary engi- 
neer and garbage-disposal specialist for the guidance 
if Rockford, Ill. The article deserves the careful atten- 
tion of sanitary engineers, city officials and food con- 
<ervationists. 


Prophecy Come True 


M! IST engineers, particularly those engaged in munic- 
1¥Zipal work, appreciate fully the value of the bulletins 
issued by the National Board of Fire Underwriters on the 
fire hazards in American cities. One by one all the cities of 
the country are being subjected to the close scrutiny of 
ts experienced corps of fire-protection engineers, who 
spend weeks and months in each place, studying and re- 
porting on not only the broad question of fire hazards, but 
such contributory matters as building regulations, city 
planning, water-works equipment and even such political 
conditions as might react upon the morale of the city’s 
tire-fighting force or equipment. 

Unfortunately, appreciation of the value of these reports 
is confined largely to those intimately connected with the 
subjects which they treat—that is, the fire insurance in- 
terests and a few engineers in municipal service. The 
citizens, and in many cases the city officials, too often do 
not heed the warning. 

A remarkable example of this has recently occurred in 
Pittsburgh. In 1915 the National Board of Fire Under- 
rriters published a bulletin of Pittsburgh fire hazards, 
which included a map of the congested district. Centered 
on that map was a blackened area, denoted with special 
ciiphasis in the report as the one block where extraordi- 

rily bad conditions prevailed. This central position was 

lared to be a possible focus for a spreading conflagra- 
on that might repeat the San Francisco or the Baltimore 
cisaster. In addition, recommendations were made, both 

- to the protection of this district and as to the personnel 
aud control of the fire department, which in the opinion 
of the experts would materially better fire-protection con- 
‘itions both at this center and in the city in general. 





customary official mattention 


1917, 


The report received thi 


for two years, until on Jan. 27 when Was ca 


to mind by a fire that broke out in the verv block indicated 
as dangerous in the report of two vears before—a strictly 
preventable fire, had the earlier warning been heeded. 

By great good fortune this fire was not accompanied by 
It started at night when the downtown dis 
trict was deserted and at a calm period when there were 
neither disturbing winds nor other fires to promote the 
spread of a conflagration. In spite of this, practically the 
entire block was destroved, with a loss of several million 
dollars. 

It is rare that definite technical prophecies have so 
prompt a fulfillment. Lngineering News-Record is glad 
to do what it can to increase the publi itv that the Na 
tional Fire Protection Association is giving to this inci- 
dent. 


loss of life. 


Corporations May Be Architects 
HH ERE has been a Ver 
past 

the individuals to 
has been especially the case in engineering. 


y strong tendency during the 
quarter-century to transfer 
hands of 


work 
This 
Even in the 
the statutes 
permitted corporations to engage in the practice of law, 


professional 


from corporations. 


legal profession, it has heen said that if 
a large proportion of the lawyers would have to close their 
The 
Supreme Court of Illinois recentl» handed down a de- 
cision that is of considerable interest in connection with 
the question whether a corporation may undertake pro- 
fessional work. Under the Illinois law governing the 
practice of architecture, every architect, in order to prac- 
tice his profession, must have a license from the State 
Board of Architectural Examiners. A sentence in Sec- 
tion 5 of the law reads: “No stock company or corpora- 
tion shall be licensed to practice architecture, but the 
same may employ licensed architects.” 


offices and become employees of some corporation. 


It was doubtless the idea of the architects of the state, 
in securing the passage of the licensing bill, that this 
section would maintain architecture as a personal pro 
fession and act as a barrier against the growing tendency 
for professional business to fall into the hands of cor- 
porations, 

In accordance with this idea, the State Board of Archi- 
tectural Examiners brought suit against the Rodgers Co., 
of Chicago, which performed the architectural work in 
the building of a church at Niles, Ill. The trial court 
held that the corporation had transgressed the law; but 
the case was carried to the Supreme Court of the state, 
which has now ruled that corporations may practice 
tecture, provided they employ a regularly licensed archi- 
tect to do the work. The court declared that “making 
contracts for services to be performed by an architect and 
collecting the compensation therefor is not practicing 
architecture within the meaning of the statute.’ The 
court further declared that the purpose of the statute was 
not to protect architects by limiting the work to those 
architects who possess a license, but to protect the public 
against incompetent architects. It is evident, therefore, 
that if the Illinois architects wish legislation to prevent 
architectural work from gravitating into the hands of 
corporations, they will have to secure a new act and fur- 
ther will need some good legal advice. 


archi- 








































LETTERS TO 


THE EDITOR 


Comment on Matters of Interest to Engineers and Contractors Will Be Welcomed 


Minimum-Mean Rainfall at Mechanicsville 
~The article in Engineering News of Mar. 
1917, on “A Safe Method Proposed for Estimating Mini- 
mum Rainfall,” by James P. Wells, naturally suggested 
a somewhat similar study of run-off. Probably the long- 
est record of natural stream flow in New York State is 
of the Hudson River at Mechanicsville, where records 
have been maintained from October, 1887, to date. The 
mean yearly run-off for the 29-year period, 1888 to 1916, 
inclusive, was 23.21 in., and the minimum yearly run- 
off was 18.38 in., giving a minimum-mean factor of 
0.79, which is considerably higher than the 0.6 minimun- 
mean rainfall factor obtained by Mr. Wells. This would 
seem to be contrary to the usual hypothesis that the great- 
er the rainfall the greater proportionately tlie run-off, 
and would indicate that this theory holds only to a cer- 
tain point; that is, in dry years the groundwater stor- 
age appears to hold up the low-water flow and make the 
low annual run-offs higher than they otherwise would 
have been. 

We may deduce from the foregoing that if a hydraulic 
work is being designed on a basis of the minimum rain- 
fall. the same rainfall run-off factor should not be used 
for minimum and average conditions. 

Epwarp H. Sargent, 
Ass’t. Engineer, Water Power Storage and Drainage. 
New York State Conservation Commission. 


Albany, N. Y. 


Sir 29, 


Finding Fink Web Stresses Graphically 


Sir—In reading “The Story of Engineering News’ in 


the Apr. 5 issue of Engineering News-Record—the con- 
solidation of Engineering News and Engineering Record 
is an energetic master stroke and deserves the greatest 
commendation—my attention was focused upon “The first 
appearance of Engineering News as a weekly,” for in that 
particular issue of Jan. 1, 1876, there is an article by 
Prof. Charles E. Greene on the “Graphical Analysis of 
Roof Trusses.” In discussing the Fink truss, Fig. 10, 
Professor Greene says: “If then we attempt to ana- 
lyze the joint DE, we find that, with the external load, we 
have six forces in equilibrium, of which those along KL, 
LM and ME are wiknown. Tf we try the joint LA, we 
find four forces, three of which are also unknown. We 
are therefore obliged to seek some other way of determin- 
ing one of the stresses.” 

The procedure then followed by Professor Greene is 
based upon the assumption that the truss is symmetrical 
and the panel loads are equal. It is interesting to note 
that this method of analysis has not been improved upon 
until quite recently; for if we refer to standard works, we 
find that the authors either substitute an imaginary mem- 
ber in the truss outline or adopt other methods that 
would fail under certain conditions of roof loading. Con- 
sequently, I developed a new and logical solution to be em- 
ployed regardless of roof-loading conditions. 

It seemed strange to me after my investigations had 
been made that this further advance in the art of de- 
termining stresses should have been overlooked by other 
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writers in their investigations. 
of sending you my article. 


I am taking the }j 
Harry B. Wrigiey 
Mechanical Engin. 

Allentown, Penn. | 

| The writer’s solution, as printed in the Buildin, 
of May, 1916, consists of drawing the graphical! 
gram for the left-hand half of the truss, as though it 
an independent truss, and then applying the web-men 
part of this diagram to the full truss; the addition o: 
right-hand half does not change the left-hand web stress. 
but only increases the chord  stresses.— Editor. | 


Should Not Engineering Students Learn How 


To Study? 


Sir—Several articles in Hngineering News during F. 
ruary and March of this year discussed the question. 
“Should Not Engineering Teachers Know How 
Teach?” A related matter that ought to be studied is: 
“Should Not Engineering Students Be Taught How ‘Ii 
Study ?” 

There are two ways of making a man accomplish a 
given task. In the first and almost universally applied 
one, tools, apparatus or books are turned over to the work- 
er, and the order, “Do it,” is given. The responsibility 
for discovering methods of accomplishment rests sole!) 
with the employee. If, in shoveling, he is using an ore 
shovel to handle ashes, he is to do the best he can with 
the tools available. In late years a second method is 
growing steadily in its application in the shops of this 
country. Responsibility for equipment and complete in- 
struction rests with the management. In shoveling, the 
worker is to be supplied with the right type of shovel. 

In most colleges, students are turned loose with a few 
texts, professors and the demand, “Get a passing grade 
or leave our institution.” Of course, results are visible. 
but they fall far short of what might be done. It cer- 
tainly is logical to believe that the application to college 
work of the same principles that have produced tremen- 
dous results in other fields would be equally successful. 

The work might well be started by dividing each da) 
of the week into periods of home study, work at school, 
exercise, relaxation, ete. Then too, how many instruc- 
tors apply in the classroom the methods that have actu 
ally been proved the best under the conditions involved ’ 
It is too broad a subject to gage the methods with mathe- 
matical accuracy, just as the arbitrary division of the 
students’ time would be; but certainly a great improve- 
ment could be made. A combination of lectures, board 
work, recitations, submitted problems and quizzes could 
be arranged that would leave no doubt in the minds of 
students or instructors about the students’ grasp of the 
fundamental principles of the subjects taught and their 
application. 

The majority of students do not know how to stuly. 
To spend four years at study and not know the es! 
methods of study is the height of inefficiency, yet thet 
is what is done in practically all our high schools «1! 
colleges. Many students may realize that x« minutes (i 


} 


on a subject for four days may result in 90% of the 
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being mastered, while 42 minutes applied at a 
vives a value of only 55%, yet do not apply this 
le to the fullest extent. In one university a course 


( to study was open to freshmen and produced 
| improvement in school work. 
{+ should be the business of the faculty to see the ac- 


pplication of the best methods to all student work, 
om brushing the teeth to the solution of a calculus prob- 
Students cannot do their best work when tired, in 

.omfortable positions, with poor light, when not in 
ood physical condition, ete. Such drawbacks must be 
noved, to produce the best results. 

Students must have proper exercise at the right time 
to remain in condition and do good work. Military train- 
ing. gymnasium classes, instruction about bodily care, 
il] are useful in producing and preserving a sound body. 
Recreation is as necessary as study. Even in grade schools, 
teachers have found it necessary to instruct children how 
to play. ‘The theater and various games, mental and 
physical, fit in here. Scientifle management discovered a 
secret. of efficient work in relaxation at proper intervals. 

Perhaps the system could be best applied to the second 
term of the freshman vear. In some colleges many fea- 
tures might have to be modified. [ should think the 
hest results would be accomplished in schools where every 
hour of the students’ time would be under the observa- 
tion of capable officials who would see that the best meth- 
ods were applied in every act, making so far as possible 
an absolutely efficient disposal of four months of the 
students’ time. 

The students would come out of a course of this na- 
ture with more knowledge and a real training in the use 
and conservation of their powers. Such training should 
result in a well-balanced life in the majority of students 
that in itself would repay all the efforts made. 

Rose Polytechnic Institute, FE. H. Gotpstine. 

Terre Haute, Ind. 





Tidal-Water Sewer-Outlet Questions 


Sir—In designing sewer outlets on tidal-water fronts 
where the street elevations are limited it is frequently im- 
iracticable to avoid tide-locking the sewers at times of 
high water. In Manhattan the sewers in large areas are 
affected twice a day and in at least one instance for a 
distance of a mile from the outlet, and a similar condition 
exists in the other boroughs of New York. The choice is 
presented of pumping the sewage at a very considerable 
expense, at least during high stages of the tide, or of 
ermitting the surcharge of sewers, accompanied by a 
robable reversal of current and an accumulation of de- 
wsit to produce foul gases and from time to time re- 
quire removal, 

The actual degree to which such conditions are be- 
lieved to be detrimental has never, so far as the writer 
is aware, been expressed. What definite benefit, for in- 
stance, may be expected by substituting a decreased veloc- 
‘or a reversal of flow by employing tide gates? What 
other devices, such as periodical flushing, have been 
actually tried out to avoid the installation of pumping or 
the crude method of hand cleaning? Under what cir- 
‘wnstances would a change in street grade be warranted ? 
Apparently no attempt has been made in the past to 
irdize practice in this respect, and it is here sug- 


gested that the experience of the sewer departments ol 
our coast cities in dealing with the question of back-tlood 
ing, the control of deposits in sewers along the water- 
front and the elevation at which outlets are customarily 
placed with reference to mean or extreme high-water 
level would be matters of much professional interest. It is 
hoped that this letter may bring out a discussion of the 
subject. KENNETH ALLEN, 
Engineer of Sewage Disposal. 
Municipal Building, New York City. 





Adjusting the Salaries of Engineers 


Sir—The present period, witnessing various movements 
toward regulating remuneration for services in| many 
trades and professions, is not an inopportune time for 
the engineering profession to give serious consideration 
to its own vital needs in this direction. Statistics in- 
dicate a rapid and consistent advance in practically every 
field but that of technical endeavor. Plans of remedial! 
nature have been laid before the profession from time 
to time, but no collective action has been taken to de- 
velop them. For obvious reasons, we may accept as 
axiomatic that labor’s instrument of protection and ag- 
gression, unionization, is not and probably never will be 
acceptable. But a wholly different line of action is open 
through which the same goal might be attained, and 
without antagonizing the employers as a class—for the di- 
rect and immediate result would be decidedly to the ad- 
vantage of the employer or employing corporation. 

As a concise illustration: Let joint committees from 
the national technical societies select a “Commission of 
Engineering Standards” to standardize the various grada- 
tions of the engineering profession. The lowest standard 
grade would be, say, that of rodman, draftsman or equiv- 
alent titles. Qualification for certification to this grade 
would necessitate two years’ practical experience in the 
particular class of engineering work for which certifica- 
tion is desired, and merit, as reported to the commission 
by former superiors, would be the sole evidence consid- 
ered in awarding or withholding certification. Certifica- 
tion to the succeeding standard grade would turn on tech- 
nical and executive ability actually demonstrated and 
reported. A nominal fee would be paid to the commis- 
sion for each initial and succeeding certificate of classi- 
fication, to provide for operating charges. 

No exhaustive examinations would impede the fune- 
tioning of the commission. Since its routine would be 
the consideration of submitted reports only, its operation 
costs would be light. Yet its decisions in classification 
would be indisputable, for no mere examination could 
hope to compete with the exact analysis made possible by 
the scrutiny of a record of past performances. 

Engineering standards being established, the apparent 
supply of available material will be diminished, and a 
marked advance in remuneration, grade for grade, should 
be assured over the rates prevailing in the pre-standard 
period. For the employer this should prove a distinct 
financial gain, for he would be enabled to build up rap- 
idly and accurately an organization of an efficiency pos- 
sibly 100% greater than that to be expected of the old 
method of selection, under which it was necessary to take 
much on faith. 

Scranton, Penn. 


EK. B. Burr. 
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HINTS FOR THE CONTRACTOR 


Details Which Save Time and Labor on Construction Work 





“[ APPRECIATE the opportunity for telling 
of our devices in this department. It is not 
alone because it pays us nicely for the time 
and labor required to get together the in- 
formation, pictures, or «-awings. 


“I have happened upon, or devised, many 
time- and labor-saving contrivances that I 
enjoyed telling my friends about. 


“But I did not think them worthy a place 
among the articles of a high-class magazine, 
until this section was opened. 


“In fact, I was not expecting pay for the first 
letter | wrote about my use of the camera in 
bridge construction, and was surprised when 
I received a check. Likewise, the check for 
the description of the change made on a 
planimeter was unexpected.” 





THIS is part of a letter which we have received 
from a contributor to 


HINTS FOR THE CONTRACTOR 


Traveling Chutes Deliver Concrete for Arch 
and Invert of Winnipeg Aqueduct 


By WILLIAM SMAILL 


Superintendent, Winnipeg Aqueduct Construction Company, 
Limited, Winnipeg, Man. 
ILE first-season concrete on the Winnipeg Aqueduct 
work, described on page 180 was delivered to the arch 
and invert forms by means of steel or wooden chutes, 
with a widened hopper at the top end for cars to dump 
into. There were generally three of these chutes placed 
They 


had to be supported rigidly by means of horses and block- 


to each arch and one at each invert to be poured. 


ing, to withstand the shock of the dumping of concrete 
cars. The steel chutes were found to be heavy to move, 
and wooden ones wore out or were rapidly broken up. 
Besides, it took a considerable number of men and much 
time to place and move the chutes. 

The writer, last winter, worked up several schemes and 
finally decided on a traveling chute that would operate 


CONCRETE FOR THE ARCHES IS DUMPED DIRECT INTO 
HOPPER OF TRAVELING CHUTE 


on the same track as the form traveler and have » 
nection with the concrete track during moves. — \\ 
little remodeling the original steel chutes were us 
were supported in a traveling wooden frame, one 
being adopted for arches and one for inverts. 'T) 
vert chute travels on a single rail and is support 
as to be heavy on the concrete-track side—just en 
so that the hopper end will lie against the bank.  \\ 
moves are to be made, a man leans on the opposite 
of the frame, raising the hopper off the bank; pa 
in the trench push the chute along where required. 
discharge end of this chute has a drop end, so that 
concrete can be deposited almost any place in the pad, 


THE INVERT CHUTE TRAVELS ON A SINGLE RAIL 


and requires a minimum of shoveling. The adjustments 
of this traveler are simply made by having the track in 
the trench always approximately at the same distane 
from the concrete track. 

The traveling chutes for the arches are more compli- 
cated. They must not interfere with the form travel: 
so it is necessary to have one on each side of the lat- 
ter as there are no means of passing in the trench. | 
these arch-chute travelers the steel chutes are made 1! 
two sections, one sliding within the other; they have ad- 
justments in all directions and are speedily contro!| 
by means of levers and small pipe windlasses placed 1 
convenient positions. The tail chute ends in a vertica 
box to which is attached by means of a pin hinge a short 
curved deflecting chute. The latter deflects the con- 
crete to where it is wished to deposit it, prevents wear 
on the inside form and stops the concrete from spreat- 
ing over the inside form and scouring off the oil. 

The men working at the placing of the concrete m0. 
the traveler where required. It is always moved and 
place before the next concrete train arrives, the 
being poured continuously and brought up even on 
sides. With the graded gravel aggregate supplic:! 
the district the surface finish inside is wonderfully goo 
In walking through portions of the completed aque: 
the reflection of the light ahead from the smooth sies 
gives one the idea that he is going through a polis 
steel tube. 


tT 
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\iandy Driver Rigged with Gas Engine 
and Hook Tripper 
By R. T. BROWN 


way Engineer, Board of Road Commissioners, Davidson 
: County, Lexington, N. C. 
\ . IMPROVED piledriver run by a gasoline engine 
{\ nd employing a simple and safe trip, shown in the 
cketch, has been used with success by the writer on high- 


y ridge work in North Carolina. The first machine 





GASOLINE MIXER ENGINE DRIVES PILES 

was made by mounting a farm gasoline engine and the 
leads and ladder on a common bedplate, like an ordinary 
lri Later, however, it was found more convenient to 


ariver, 
place the engine on an independent bed and dispense with 


sills entirely. The 24-hp. gasoline engine taken from a 
concrete mixer was an- 


chored down by means of a 
rope at the end opposite 
the driver; when the 
leads were moved, the 
front end of the engine 
was thrown over with a 
bar to keep the drum in 


The 


line. leads were 
bolted to a single sill 


through offset blocks and 





position by guy ropes. 
The ladder shown in the 
: ; 
j picture served in getting 
/ up to the head of the 
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were held in the vertical | 






pile and to reduce vibration, as the leads were 36 ft. hig 
When leads less than 26 ft. hig! 
were used later, the ladder was taken away. which mad: 
it easier to remove the driver. 


and spliced on one side. 


The drum was simply and effectively controlled by 
helt tightener, which was merely an idler in a frame or 
top of the belt. The tightener could be pushed down to 
increase the tension in the belt to lift the hammer and 
could be raised to release the drum entirely for overhaul 
ing the rope. 

The trip hook shown in the sketch was made from a 
$x 2-in. bar and has a very slight depression where the 
eve This causes the hook to hang 
properly and avoids accidental tripping. Although the 
men were afraid of this hook at first, there has never been 
an accident with it. The hammer can be tripped from 
any position in starting a pile; and if carried to the top 
of the leads by accident while the pile is being placed, the 
hammer will not be released. 
overhaul the hammer rope after the stroke. 


of the hammer rests. 


The trip rope is used to 
The hammer. 


‘which was cast in a local foundry at a cost of $10, weighs 


660 lb. With a bar through the eye of the hammer it is 


easily handled by four men. 


Jacking Wagons Used in Raising New York 
Elevated Prior to Third Tracking 
By GEORGE D. FRIED 
New York City 

L THIRD-TRACK construction on the Broadway 

elevated line in East New York it was necessary to 
raise the old structure from 24 to 7 ft. before rebuilding. 
the raising being accomplished in easy stages by means of 
jacking wagons, one of which is shown in the photograph. 
In use, two wagons were placed one on each end of a bent, 
so that the 14x 14-in. jacking posts could pick up the 
columns and floor-beam together. Before the jack was 
set, a timber crib on which to catch the column as it was 
was built around the column footing up to the 
top of the old base, usually 1} ft. above the street surface. 


raised 


\ 





WAGON CARRIES JACKING 


TOWER FROM POST TO POST 
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These platforms were about 34 if 


The 


Vv heels 


square, trucks, 
thre 


post ih a 


until 
14x I4-in. 


distance raised at 


alter being placed, were blocked were 


ree, keeping the movable vertical 


position The vreatest one setting of 


the jacking wagons was 6 in., each bent being raised from 
}to Gin, higher than the last, which kept the old structur 
within the allowable grade. 


The wagons could be easily and quickly moved from 
vy Henry Mason, 
erection superintendent for the Crenshaw Engineering 
Co., Ine., carrving out the 
contract for the New York Municipal Rv. Corporation, of 
which A. J 


Wott 


pormnt to point. They were employed hy 


and Construction 


which is 


Fearing is division engineer in charge of the 


“Wabbling” Mount Enables Circular Saw 
To Cut Tongue-and-Groove in Sheeting 


A TWENTY-INCH rip saw recently 
adapted to make tongue-and-groove sheeting by War- 

ren Green, carpenter foreman for the Foundation Co. at 
Cincinnati, Ohio, 


eireulat Was 


The tongue was made by taking four 
cuts with the saw in normal position. To cut the groove, 
the off 
the arbor, and oak “wabble 
blocks” 
of the saw, as shown in the 
sketch, after which the lock- 
nuts were screwed up again. 
In this way the saw was 
clamped at an angle with the 
so that as the saw revolved, 
With this ar- 
rangement it Was possible to make the groove in one cut, 
the only precaution necessary being to feed the saw a little 
slower than usual 


locknuts were taken 


AWitth of Plank +& Ke 


placed on each side 


Width of Tongue 


shaft different from 90 deg., 
its edge wabbled over a space 1 in. wide, 


If much of this sheeting had been re- 
quired, the tongue also would have been made in one cut 
the 


hy putting two saws on one arbor, as indicated in 


right-hand part of the sketch. 


Large-Bore Drill Hole Proves Economical 
ELL drills 34 to 4 in. 


in diameter enabled the en- 

gineers In charge of excavating an 1800-ft. cut on 
the Saline Valley R.R. to get the charge down into the bot- 
tom of the holes, thoroughly breaking up a 10-ft. laver 
of soft sandstone at the bottom. The road connects the 
coal fields of the Harrisburg (TH.) Collierv mines with 
the Big Four R.R. The eut averages about 13 ft. deep, 
hut the maximum was 25 ft. deep. 

No ordinary steam drills were at hand, so two Sander- 
son evelone well drills were obtained. Toles were spaced 
12 ft. apart for an average bottom width of 24 ft. The 
average load was 45 Ib. of dynamite per hole, giving an 
average of 1 Th. per cu.vd. of rock. As it was possible to 
load the large holes heavy at the bottom, the rock was 
broken up thoroughly and the material was all easily 
handled 

The additional cost of the larger holes over ordinary 
2-in. holes put down with steam drills was considered by 
the resident engineer, J. A. Nichols, of the Big Four, as 
more than compensated for by the small amount of 
powder required—about one-half that ordinarily used per 
cubie yard in this district. 
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Mount Pump on Automobile and 1D, 
from Rear Wheel 

\ N EFFICIENT and convenient method of 
f out water ditches, manholes, meter vaults 
automobile power is used by the City of San Dik 
A 1$-in, centrifugal pump is bolted to the runny 
of one of the light trucks operated by the city, a 
run from the pump to the rear wheel of the tru 
is equipped with a solid flat tire. The automo 
is used to raise the wheel from the ground and thy 
controlled from the driver’s seat, does the rest 
operating for any length of time care should be « 


PUMP PLACED AT SIDE OF CAR 


to see that the differential gears are well packed wit 
grease. With the particular type of truck used. the o 
in the differential case worked to one side when the ca 
was jacked up on the opposite side, thus allowing ¢! 
gears to become dry. 


Tool “Telegraph Line” Saves Time on 
Building 


By SAMUEL WARREN 
New York City 


HERE IS often much loss of time on a building jo! 

by workmen running downstairs to the tool shanty 
for small tools. A great deal of this loss can be saved by ; 
very small outlay. Tf the tool shanty is alongside thy 
building, fasten an ordinary gong to the side and stretc! 
a small rope or heavy cord to the top story of the build 
ing. This cord can easily be lengthened as the build! 
crows. 

Then suspend another small rope or heavy cord alongsic 
it from the top story to the ground. When a man on some 
floor wants a tool, he goes to the edge of the building and 
rings the gong on the tool shanty. His summons 
answered by the toolkeeper. The workman shouts dow! 
what tool he wants, the toolkeeper fastens it to the roy 
and it is hauled up. This rig can be used from au 
floor of the building. 

This same gong is also handy when the foreman or ¢! 
superintendent out on the building wants someone 11 
office. He can get the attention of the toolkeeper and = 
him to the office after the man required. Tf the build!’ 
is very high, it is a good idea to provide megaphones 
at the office and on top of the building, to carry o1 
versation. 
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In lianapolis Water Rates Are | 


| 
| 


Fixed by Commission 


s- hedule Provides for Domestic-Use 
Rate Reduction Amounting 
to Ten per Cent. 


he Indiana Public Service Commis- 
n has recently handed down its re- 
port and order in the rate case between 
the City of Indianapolis and the Indian- 
polis Water Co. 
The new schedule provides rate re- 
ijuctions of 6 to 25%. The average re- 
duction on domestic service is about 


10°, The old charge of $45 per year | 


for fire hydrants and drinking fountains 
remains. Free water for park use and 
street washing is continued. 
meter rates, ranging from 18c. (for the 
first 1000 gal.) down to 4'%c. (for 
2 500,000 gal.), are replaced by the fol- 
lowing schedule: 


METERED SERVIC! 


Rate per 

1,000 gal 
For the first 7,500 gal. used monthly $0 16 
For the next 15,000 gal. used monthly 155 
For the next 22,500 gal. used monthly 15 
For the next 45,000 gal. used monthly 10 
For the next 910,000 gal. used monthly 05 
\ er 1,000,000 gal. used monthly 04 


MINIMUM CHARGES 


Monthly Use 
Above Which 


Total Charge for 
Use of Less Than 


Size of Minimum Charge Specified Monthly 

Meter, In Stops, Gal Amount 
7,500 $1. 20 

} 15,242 2.40 
i 23,000 3.60 
37,666 5.80 

2 51,966 8 33 
3 157,166 16. 66 
4 323,966 25.00 
6° 623,966 40 00 


The case originated in 1915 with the 
petition of the company to issue $650,- 
000 of capital stock to its stockholders 
to cover the surplus between claimed 
total liabilities of $11,146,490 and a 
total value of all property of $11,806,- 
174. The city opposed the petition. In 
June, 1916, an agreement was reached 
between the city and the company, fix- 
ing the value of the company’s property 
at $10,000,000 and providing a schedule 
of rates, locally reported to be about 
the same as that now fixed by the Pub- 
lic Service Commission. The contract 
became void in November, however, as 
the commission delayed the granting of 
its approval. 

The value of the company’s property, 
“used and useful,” was set at $9,500,000 

apparently based on a depreciated 
reproduction figure of $9,670,191. This 
im is about midway between the com- 
ssion staff’s figure of $7,794,832 and 
e company expert’s (Leonard Met- 
if) $11,782,908. The staff’s items 

‘e raised from 6 to 45%, and $537,- 
) was added for going value, working 
‘pital, recent additions and omissions. 

commission’s items were 4 to 40% 

er Mr. Metcalf’s figures. A return 
was considered fair. 


+} 


The old | 





| Kanawha River. 


Street Caves Over Sewer 

The accompanying illustration of a 
street cave-in over a 20-in. sewer laid 
some years ago at a depth of about 18 
ft. in Charleston; W. Va., affords a 
striking illustration of the results of 
careless inspection of trench backfilling, 
in the opinion of Mayo Tolman, Diree- 
tor of Sanitary Engineering, State De- 
partment of Health. Mr. Tolman 
writes: 

“The sewer was laid in a very fine silt 
that formed the old river bottom of the 





POOR BACKFILLING CAUSES CAVE-IN 


inspector was very careless generally 
and that when the backfill was made he 
did not require any tamping to amount 
to anything. We have had a very wet 
spring, and the groundwater has car- 
ried this fine silt out alongside the pipe 
into the river, which at this point is 
about 100 ft. away. A whole section 


of the street was thus undermined at | 


a depth of about 18 ft. We have had 
several such failures in Charleston. 
The sewer pipe itself is still intact and 
in pretty good alignment. However, 
there is every reason to believe that it 
will some time be washed out. 


Enlistment Authorized for New 
York Engineer Regiment 


Colonel C. H. McKinstry, Corps of | 


Engineers, U. S. A., commanding officer 
of the engineer regiment that is being 
organized in New York City, as out- 
lined in “Engineering News-Record” of 
Apr. 12, p. 114, has been authorized by 
the Secretary of War to receive enlist- 
ments for the new unit. This action 
opens up the way for filling the ranks, 
for until definite orders had been re- 
ceived men seeking places in the engi- 
neer regiment could enroll, but could 
not actually enlist. 

It is possible that the regiment may 
be called into active service in a month 
or so, and already a site for a training 
camp on Long Island is under consid- 
eration. About three-fourths of the 
officers needed for the new unit have 
been selected, and the chief efforts of 
Colonel McKinstry and his associates 
on the Military Engineering Committee 
are now being concentrated on fillinz 
the ranks. 


I am told that the°| 


| which are 
} commercial and 





sa al 
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| Improvement of the river front 
| An additional western approach to the 


ba Se 


Recommend Spending Sixty- 
Two Million in St. Louis 


Public Improvements Requiring 
Bond Issues Thought Necessary 
by Engineers Committee 

At the request of the Chamber of 
Commerce and of the Commercial Club 
of St. Louis, Mo., a committee of five 
engineers last summer volunteered to 
investigate the needs of the city and to 
report upon the public improvements 
necessary to promote its 
industrial progress. 
The committee consisted of Julius Pitz- 


| man, chairman, Frank Jonah, Baxter L. 


Brown, Edward Flad and M. L. Holman, 
none of whom is connected with the city 
government and all of whom served 
without pay. The two organizations 
back of the movement contributed about 
$2000 for the expense of the investi- 
gation. 

In its report just issued the commit- 
tee says that the commercial advance- 
ment of St. Louis has been retarded by 
(1) the hich price of property available 
for industrial purposes; (2) lack of suf- 
ficient switch tracks, terminal facilities 
and team yards for handling freight; 
(3) lack of proper accommodation for 
suburban transportation; (4) excessive 
charges for switching within the city 
limits; and (5) high charges for water 
for manufacturing purposes. These 
hindrances are considered in connection 
with the proposals which may be item- 
ized as follows: 
$6,600,000 


Municipal Bridge 
Replanning of the central part of the city 
Drives and reservation ° 


950,000 
10,000,000 
3,600,000 


A total of about : 

In addition, the committee indorsed the 
Report of the Water Commissioner for 
extension of the water works, amount- 
ing to 


$20,500,090 


$20,000,000 


Indorsed the River des Peres Plan about 8,500,000 
Other items recommended by the Board of 
Public Service, amounting to about 10,000,000 


The total recommendation was for an 
issuance of bonds to the extent of $62,- 
000,000. <A bill had been introduced 
into the State Legislature permitting 
an increase in the local bonded indebt- 
edness, but this failed to pass. It is 
therefore possible at this time to issue 
only about $15,000,000. St. Louis now 
has an assessed valuation of approxi- 
mately $700,000,000 and is limited by 
law to a bonded indebtedness of 5%, or 
at present, about $35,000,000. The 
actual net funded debt is now about 
$20,000,000. 





New Charter for Cincinnati 


A Charter Commission of fifteen has 
been elected to frame a Home Rule 
Charter for the City of Cincinnati, Ohio. 
It is expected that the new charter will 
retain the present federal form of gov- 
ernment. ‘ 


~ 
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More Engineer Reserve 
Officers Appointed 


Thirty Majors, 84 Captains, 42 First 
Lieutenants and 45 Second Lieu- 
tenants Commissioned Up to 
April 3 

The following list of officers commis- 
sioned in the Engineer Officers’ Reserve 
Corps, under the Defense Act of 1916, 
has been secured from the Chief of 
Engineers. It supplements the lists 
previously published (coming up to 
Mar. 15). Formal acceptances of these 
commissions have not yet been regis- 
tered in every case. 

Of the majors noted, only seven are 
Class A oificers. (There are two groups, 
“Class A” for unrestricted service with 
combat troops and “Class B” for service 
in the zone of communication, etc., and 
for service with combat troops only in 
emergency.) Of the captains, 37 are of 
Class A and 47 of Class B. Of the first 
lieutenants, 31 are of Class A and 11 of 
Class B, and in the second lieutenants, | 
only 10 are of Class B: 

MAJORS 


Mudd, Seeley W., 
Junkersfeld, Peter, Chicago, 
Katte, E. B., Irvington, N. Y 
Betts, Philander, Newark, N. J 
Lavis, Fred, New York City 
Muldrow, Robert, Washington, D. © 
Whitlock, E. H., Cleveland, Ohio 
Siurtevant, C. W., Appleton City, Mo 
Buck, Richard S., New York City 
Maltby, Frank B., Philadelphia, 
Powell, A. O., Seattle, Wash. 
Patten, W. B., Duluth Minn 
Compton R. K., Baltimore, 
Jacobs, J., Seattle, Wash. 
Cuppy, B. W., Melrose, Mass 
Ferguson, W. H., Hazen, Nev. 
Cooper, H. L., Stamford, Conn 
Dillman, George L., San Francisco, Calif 
Snyder, Frederic A., Montreal, Can. 
Freeman, George W., St. Paul, Minn 
Turner, Daniel L., New York City 
Jackson, Dugald C., Boston, Mass. 
Griffin, William H., Washington, D. C 
Babcock, Allen H., San Francisco, Calif 
Harroun, Philip E., San Francisco, Calif. | 
McGilvray, Thomas F., Duluth, Minn. 
Stewart, John T., St. Paul, Minn. 
Fordyce, John R., Little Rock, Ark. 
Edward Kirk, Duluth, Minn. 
Stiles, Arthur A., Austin, Tex 

CAPTAINS 
Lamont, Clarence B., Seattle, Wash. 
Parmelee, Charles L., New York City 
Wild, Herbert J., Chester, Penn. 
Trippe, Harry M., Whitewater, Wis. 
Cowan, Edward H., Marion, Ohio 
Potter, Herbert L., New York City 
Delemos, Sidney P., New York City 
Swan, John J., Plainfield, N. J 
Crocker, James R., New York City 
Jenkins, Bertram A., Washington, D. C. 
Risley, Warner I., Atlantic City, N. J. 
Mandigo, Clark R., Kansas City, Mo 
Guerdrum, George H., Washington, 
Zimmerman, Oliver B., LaGrange, 
Akin, Albert D., Wickenburg, Ariz 
Tilden, Charles J., Baltimore, Md. 
Arn, William G., Chicago, Til 
Doyle, John B., Albany, N. Y 
Gausman, Roy W., Shandaken, N. Y. 
Thorn, Wray T., Chicago, Tll 
Sharts, S. R., Dayton, Ohio 
Griffin, John A., Los Angeles, Calif 
Lincoln, Paul M., Pittsburgh, Penn 
Rhoades, T. E., New York City 
Hall, B. L, Port Byron, N. Y 
Irvine, V. R., Dallas, Tex. 
Knapp, Arthur, Ardmore, Penn 
Chamberlain, F. G., San Antonio, Tex. 
Carey, William N., St. Paul, Minn 
Melton, Arthur F., Gary, Ind 
Quinlan, G. A., Chicago, TH. 
Hamilton, Orr R., Lansing, Mich 


Los Angeles, Calif 
1} 





Penn. 


Mad 


Coe, 


D. C. 
Til. 


Berliner, R. W., New York City 
Pike, Albert, Washington, D. C. 
McGeeham, Paul, Kansas City, Mo 
Luquer, T. T. P., New York City 
Smith, Albert S., Cambridge, Mass. 
Hiles, Elmer K., Pittsburgh, Penn 
Ryerson, W. N., Duluth, Minn. 
Perry, F. W., Brooklyn, N. Y. 
Woodard, Wilkie, Los Angeles, Calif. 
Thomas, C. D., Brooklyn, N. ¥. 
Turner, N. B., Marshall, Tex. 
Swaren, J. W., Hayward, Calif. 
Moore, L. E., Newtonville, Mass 
Dallis, P. A., Atlanta, Ga. 

Leland, O. M., Ithaca, N. Y¥ 

Eck, W. J., Washington, D. C. 

Van Suetendael, A. O., Yonkers, N. Y. 
Muhs, L. R., Camanche, Iowa 
Homes, M. G., Columbia, S. C. 
Harmon, Burt, Los Angeles, Calif 
Whipple, R. LL, Worcester, Mass. 
Manierre, G., Milwaukee, Wis. 

Morris, J. M., Los Angeles, Calif. 
Meddaugh, 8S. A., Lakewood, Ohio 
Gregory, W. IL, Louisville, Ky. 

Hite, M. P., Washington, D. C. 
Shepard, G. M., Minneapolis, Minn. 
Strecker, R. A., Louisville, Ky. 
Hodgeson, H. H., Washington, D. C. 
Brownell, O. E., Duluth, Minn. 

Yost, H. M., Massillon, Ohio 

Tig, G. M. A., Chicago, Tl. 

McAlpine, William H., Louisville, Ky. 
Bush, Philip L., San Francisco, Calif. 
Miller, George S., Minneapolis, Minn. 
Grant, Kenneth C., Dayton, Ohio 


| Starrett, William A., New York City 


teeves, Carl H., Seattle, Wash. 

Elrod, Henry E., Dallas, Tex. 

Cameron, Harry F., Union, Maine 
Greene, Frederick S., New York City 
Brooks, Alfred H., Washington, D. C. 
Post, William S., Los Angeles, Calif. 
Wilbur, Ralston T., Spokane, Wash 
Finley, Charles MacF., Sioux City, Towa 
McNair, Eugene L., Washington, D. C. 
Anderson, Frederick C., Carthage, N. Y. 


| Calrow, Charles J., Norfolk, Va. 


Kess, George W., Des Moines, Iowa 
Kendall, Clyde B., Washington, D. C 
McHenry, Wallace E., St. Louis, Mo. 
Turley, Jay, Santa Fe, N. M. 


FIRST LIEUTENANTS 


DuBois, George B., Washington, D 
Robbins, F. S., Edgewood, Penn. 
Archibald, E. F., Pittsburgh, Penn. 
Dunn, Theodore S., DuBois, Penn. 
Rowlands, R. A., Minneapolis, Minn. 
Randall, N. W., Hatch, N. M. 

Dale, Harry L., Findlay, Ohio 

Pierce, C. H., Washington, D. C. 
Arkenburgh, W. H., Schenectady, N. Y. 
Bader, Ralph D., Yellowstone Park, Wyo. 
Ackerman, A. S., Newport, R. T. 

Rook, Ross Henry, Los Angeles, Calif. 
Bartlett, C. C. Corona, Calif. 

Sleppy, Kirby BP, Los Angeles, Calif. 
Fassett, Earl W., Los Angeles, Calif. 
Hurlburt, C. M., Hood River, Ore. 
Schliewen, E. E., Los Angeles, Calif. 
Growdon, J. P., Portland, Ore. 
Shallcross, W. M., Milwaukee, Wis. 
Wilder, Harry C., Malone, N. Y. 

Hohn, Emil, Brooklyn, N. Y. 

Ferebbe, James L., Milwaukee, Wis. 
Knauff, F. H., Atlanta, Ga. 

Comstock, J. Walter, Pittsburgh, Penn. 
Breed, Charles W., Western Springs, Tl. 
Jones, H. A., Jr., Montgomery, Ala. 
Skinkle, W. B., Coraopolis, Penn. 
Coleman, E. H., New Orleans, La. 
Richers, G. J., Pittsburgh, Penn. 
Graeter, G. C., Sullivan, Ind. 

Crockett, R. E., Brooklyn, N. Y. 
Ralston, L. T. M. Evansville, Ind. 
Wood, C. P., Metuchen, N. J. 

Grunert, A. E., Chicago, Tl. 

Hock, H. L., Goshen, N. Y. 

Vogel, R. R., Cleveland, Ohio 
Blakeslee, D. W., Irwin, Penn. 

Knerr, L. E., Chicago, Il. 

Benedict, E. G., Waterbury, Conn. 
Ehrenrich, S. B., Utica, N. Y. 
Wilkinson, H. W., Dwight, Kan. 
Templeton, R. J., Chattanooga, Tenn. 
Glasgow, L. B., Lakewood, Ohio 

North, M. S., Calumet, Mich. 


Cc. 


Maxwell, Alexander, New York City 


Mims, Leslie W., Salt Lake City, Utah 
Lewis, Walter H.,. New York City 


Cutting, Geo. W., Jr., Auburnda! 
Capelle, George C., Watertown, M 
Marshall, Jamieson, Yonkers, N 
Kammerman, Jno. O., State College: 
Boggs, Clarence E., Vale, Ore. 
Hartwell, Oliver W., Albany, N. Y 
Bickford, John W., Bens Run, W. v 
Ridenour, Claude A., Dallas, Tex. 
Rhodes, William S., Roslindale, M 
Austen, Earl Stanford, North Tons 
me Es 
Penick, Stuart T., Washington. PD 
Stein, Jacob, Indianola, Miss. 
Perry, Lynn, Trenton, N. J. 


Smith, Horace L., Jr., Petersbure 
May, Richard B., Dayton, Ohio 
Wills, Clarke W., Fort Worth, Tex 
Stanton, Raymond L., Philadelphia 


i 


May Combine Jersey Sewerave 
and Water Districts 


The practicability of consolidatin, 
the Passaic Valley District Sewerace 
Commission and the North Jersey Dis- 
trict Water-Supply Commission is to 
be investigated by a commission of 
three citizens to be appointed by Go 
ernor Edge in accordance with an act 
passed by the legislature. The inves- 
tigation may be made either “sepa- 
rately or in conjunction with the ov- 
ernor.” The commission is to report to 
the legislature of 1918 “whether or not 
it will be in the interest of economy and 
efficiency” to effect such a consolidation 
and “also whether such consolidation is 
legally and otherwise practicable of 
accomplishment.” The Passaic Valley 
Sewerage Commission has been en- 
gaged for some years past in construct 
ing a joint trunk sewer from Patersor 
to Newark, with treatment works ani 
a pumping station on the meadows and 
an outlet tunnel beneath Newark Bay. 
the Bayonne peninsula and New York 
harbor. The North Jersey District 
Water-Supply Commission was create: 
a year ago to take over that part of th: 
work of the former State Water-Supp|) 
Commission pertaining to northern New 
Jersey. The taking of new sources of 
water-supply in the district is subject 
to approval by the commission. In ad- 
dition, the commission is empowered to 
co-operate with municipalities in build 
ing works for the joint water-supply of 
several municipalities. No project for 
a joint water-supply under the commis 
sion has yet gone beyond the prelim- 
inary stage. 


City- and Town-Planning Activity 


City plans are to be made for Niag- 
ara Falls, N. Y., Flint, Mich., and Char- 
lotte, N. C., by John Nolen, of Cam- 


bridge, Mass. On the Niagara Falls 
plans, E. P. Goodrich, of New York 
City, will act as expert on railroa‘ 
and street-railway matters; and ©! 
the Flint plans, Bion J. Arnold, of 
Chicago, will serve as transportatior 
expert. Mr. Nolen is also preparing 
plans for industrial settlements at A!! 
wood, near Passaic, N. J., for the Brigh 
ton Mills; and near Marcus Hook, N. !.. 
for the General Chemical Co. Nea’ 
Waterbury, Conn., Mr. Nolen is to plan 
Green Acres, including a village center, 
store sites, recreation and _ residence 
| areas. 
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sitions for Engineer Officials 
in Illinois 

nder the new Illinois law that pro- 

- for consolidation of the various 

i numerous state departments, there 

several offices which are not in- 


I 


ijed in the civil-service system, but | 


to be filled by appointment of the 
overnor. Governor Lowden has al- 
ready appointed a lawyer—Judge Pu- 
terbaugh, of Peoria—as director of the 
Department of Public Works; the sal- 
ary of this position is $7000 per year. 
Other offices that have duties directly 
or indirectly related to engineering are 
as follows: 


Departments Which Need Men 


Department of Public Works—Assist- 
ant director, $4000; superintendent of 
highways, $5000; chief highway engi- 
neer, $5000; supervising 
$4000; superintendent of waterways, 
$5000; three advisory boards of five 
members each (without compensation) 
for highways, water resources and 
parks and buildings. The Department 
of Public Health is to have a similar | 
board of health advisers. Department | 
of Mines and Minerals—A director and | 
assistant director, at $5000 and $3000; | 
and a mining board of five members at | 
$500 each. Department of Labor— 
Chief factory inspector, $3000. Depart- 
ment of Trade and Commerce—Five | 
members of a utility commission at 
$7000 each, and a superintendent of 
standards, $2500. Department of Reg- 
istration and Education—Superintend- 
ent of registration, $4200; and a board 
of seven advisers in natural resources 
(without compensation), one of whom is 
required to be an “expert in engineer- 
ing.” The director of this department 
has the appointment of a board of seven 
examiners of structural engineers (for 
licenses), Which board includes (ex 
officio) a professor of civil engineering | 
at the University of Illinois. 


Pittsburgh Bridge Raising 
Ordered To Begin at Once 


Specific orders for reconstruction of 
the Allegheny River bridges at Pitts- 
burgh have been issued by the War De- 
partment, following the 
Newton D. Baker, Secretary of War, 
that the bridges are an unreasonable 
obstruction to navigation. Reconstruc- | 
tion of the Pennsylvania Lines bridge 
(Pittsburgh, Fort Wayne & Chicago 
R.R.) and the county’s bridges at Six- 
teenth and Forty-Third Sts. is ordered 
to begin at once and to be completed 


engineer, | 


decision of | 
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William A. Russell To Investigate | 


Russian Conditions for 
United States 

William A. Russell, a consulting en- 
gineer, of New York City, has been 
appointed by the Bureau of Foreign and 
| Domestic Commerce as a special agent 
to investigate opportunities for Ameri- 
can engineers and manufacturers in 
| Russia, and leaves for Petrograd this 
week. 

Mr. Russell has unusual qualifications 
for success in this field. He is a native 


Commercial Representative of the 
United States in Russia on Behalf 
of the Bureau of Foreign and 
Domestic Commerce 


WILLIAM 


A. RUSSELL 


of Russia, having been born in Petro- 
grad in 1877. He graduated from the 
Government Engineering School in 
Petrograd in 1900, receiving the highest 
technical degree conferred by any tech- 
nical institute in Russia, the degree 
carrying with it the license to under- 
take responsible work under the De- 
partment of Roads and Communications. 











| 


oO 
vr 





to the Board of Estimate and Appor- 
tionment of New York City, co-oper 
ating with Harrington Emerson. Since 
1911, as the senior member of the firm 
of M. W. Thompson & Co., of New York 
City, he has carried on many importa t 
investigations for bankers, business 
firms and railway companies. 

While Mr. Russell’s mother was Rus 
sian, his father was of English parent 
age, and he speaks English, Russian 
French and German equally well. 


Rapid Transit in Cincinnati 
Assured by Vote 
The proposed rapid-transit improve- 


| ments at Cincinnati, Ohio, which have 


During the next half-dozen years Mr. | 


Russell was engaged on various engi- 
neering works in Russia and Siberia, 
including railway and highway con- 
strucv.ion, manufacturing industry, etc. 
He took part in the Russian expedi- 


| tionary force to China during the Boxer 
within one year for the railroad bridge | 


uprising, and assisted in the reconstruc- 





and 2% years for the other two. Work 
is to begin on the Seventh and Ninth 
St. bridges in 1% years, on the Sixth 
St. bridge in 2% years, and on the Thir- 
teenth St. bridge in 3 years, each bridge 
to be completed in two years’ time. The 
‘earance heights called for are, in feet 
above Davis Island pool level: Sixth St., 
‘i; Seventh St., 47.1; Ninth St., 47.5; 
Pennsylvania, 47.5; Sixteenth St., 48.2; 
rhirtieth St., 51; Forty-third St., 51. 


tion of the railway from Tientsin to 
Peking. 

In 1906 Mr. Russell came to the 
United States, and after working a year 
or more in connection with the Penn- 
sylvania tunnels under the East River 
and in the Valuation Department of the 
New York, New Haven & Hartford 
R.R., he specialized in scientific inves- 
tigation and efficiency work. He was 
for a year expert consulting engineer 


LC LC 


been projected for about two years, are 
assured by the special election of Apr 
17, 1917, when a vote in a proportion 
of 2 to 1 was cast in favor of ratifying 
the lease drawn up between the city and 
the local traction company for the oper- 
ation of the new line. Work preparing 
plans, estimates and specifications cov- 
ering the special engineering features 
will be promptly proceeded with, and 
by Jan. 1, 1918, it is expected to have a 
number of contracts ready for the re- 
ceipt of bids. 

The total length of the “Loop” will 
be about 16 miles, of which about 3 
miles will be subway, 3 miles elevated 
and the balance at grade. It will be a 
two-track system of standard gage and 
will provide the means by which the 
interurban lines, which are now com- 
pelled to discharge their passengers 
and freight near the corporation limits 
of the city, may have their terminal at 
a central depot in the heart of the city. 
Bonds in the amount of $6,000,000 had 
previously been authorized for its con- 
struction. 


Concrete Bridge Patent Held 
Invalid in Equity Suit 


An infringement suit brought by 
Walter Sharp, holder of U. S. Pat- 
ent No. 885,386, “for new and useful 
improvements in bridge construction,” 
against the County Commissioners of 
Butler County, Kansas, was dismissed 
on Apr. 5, 1917, by Judge Pollock, of 
the United States District Court, Dis- 
trict of Kansas, Second Division, “for 
want of equity because of the invalidity 
of the patent on its face.” The patent, 
granted Apr. 21, 1908, is for a rein- 
forced-concrete gizder bridge in which 
the wire-net reinforcement of the floor 
extends upward through the parapets 
or in which rods in the beams “project 
through the abutments into 
the floor.” 

The county applied for a writ of dis- 
missal on the ground that the claims of 
the patent are void for lack of invention 
and for want of novelty at the date the 
patent was applied for. The judge 
ruled that the court could take judicial 
notice of the state of the art of build- 
ing reinforced-concrete bridges, and 
that the patent did not involve anything 
new to that art. He therefore dismissed 
the case for want of equity. 
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“New Mexico.” First Electric 
Battleship. Launched 


The superdreadnc..zht “New Mexico,” | 


first of the trio of greatest American 
battleships to take the water, was 


New York City, on Apr. 23. 
ft. long, will have a displacement of 
32,000 tons and a maximum speed of 19 
knots. She will have twelve 14-in. guns 
and will carry 1150 men and officers. 
The feature of greatest interest to 
engineers is the use of the so-called 
electric drive—steam turbines driving 
generators that feed current to motors 
on the propeller shaft. Contracts were 
let for this equipment in 1914, while the 


vessel still bore the name “California,” | 


which later was changed to “New Mex- 
ico.” The selection of this 


naval vessel previously equipped, the 
collier “Jupiter,” of 19,300 tons. 


at the time the contracts were let for 


two high-speed steam-turbine 
nating-current generating units, 
four induction 


propeller shaft. There were to be two 


engine rooms, but all four motors were | 


to be run from one turbine unit, except 
at speeds above 15 to 19 knots. No 
starting or backing resistance was re- 


quired for the motor, as a new type had | 


been developed for such service, having 
a double squirrel-cage winding on the 
rotor. 
was of high resistance, and the inner 
layer of low resistance; for starting and 


backing, the inner conductors took little | 


current, while the outer ones gave high 
torque. 


into action and ordinary induction motor 
conditions prevailed. Pole changing 
windings were used to secure further 
possible speed reduction between tur- 
bines and screws. 


Waterway To Carry Illinois 
Coal Traffic 

A navigable waterway for barges 
from the southern Illinois coal fields to 
the Mississippi River is proposed by 
the Illinois Rivers and Lakes Commis- 
sion to assist in the development of 
this extensive district. The general 


plan is to build a dam and lock in the | 
Big Muddy River at Sand Ridge, and | 


below this to cut a canal to the Mis- 


sissippi River at Fountain Bluff, with a | 
second lock at the river and a spillway | 


to regulate the depth of water in the 
canal. The length of the canal would 
be 6% miles, while the Big Muddy be- 
low Sand Ridge follows a_ tortuous 
course of 30 miles before it reaches the 
Mississippi. Above the dam the river 
would be improved by a small amount 
of dredging and making three cutoffs 
to eliminate sharp bends or loops in the 
river channel. This plan would give a 
navigable waterway for about 55 miles, 
to near Plumfield. 

The dam would be built at a point 


where the river is narrow, with high | 


| locks are to be 310 x 45 ft. 


While | 
details are not available, it was reported | 
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and steep rocky banks and a bedrock | 


bottom. It would be about 320 ft. long 
and 25 ft. high. For the canal a bottom 
width of 70 ft. is proposed, with side 
slopes of 2 on 1 and about 8 ft. of water. 


| The excavated material would form 
launched at the Brooklyn Navy Yard, 


She is 624 | 


levees or dikes to protect the canal dur- 
ing flood stages in the Mississippi. Drop 


| culverts would carry drainage ditches 


and small streams under the canal. The 
For the one 
at the Mississippi the lift would be 
about 30 ft. For the other it would be 
only about 2 
while during low water the gates might 
be left open. 

The estimated cost is 


canal (including connection to Kincaid 


| Creek), $185,000; improving river above 
drive is | 


dam, $60,000. This makes $840,000 for | 
attributed to the success of the only | 


| construction, while land damages would 


bring the total cost to about $990,000. 
The project is recommended by the 


| 
| 


Vol. ts 


The bill carries an appropria 
$5,000,000, to be reimbursed to t!} 
eral fund of the Treasury from t| 
of crops or from any other recei; 
the reclamation fund due to ope; 
under the proposed act. 


Commission Will Study Euro)... 
Needs for American Lum|:.. 
A commission of four member: 


| been appointed by the Bureau of 


ft. at ordinary stages, | 


ie aia | struction purposes. 
Dam, spillway and two locks, $595,000; | 'S t° be financed jointly by the bu: 


eign and Domestic Commerce to 

mate the amounts of American lu 
that will be needed in Europe for 1 
The investivs 


and the National Lumber Manufaciur 
ers’ Association, the association paying 


the expenses of three of the commis. 


Rivers and Lakes Commission in a re- | 


| port te Governor Lowden, and plans 
the “New Mexico” that there would be | 
alter- | 

and | 
motors—one on each | 


and surveys have been made by G. W. 
Stickney, chief engineer for the com- 
mission. 


Speeding Up Irrigation on 
Reclamation Projects 


sioners. 

The appointees are now preparing t 
visit every lumber-producing center jn 
the United States, the object beine to 
get in closest touch with all lumber con 
cerns who are interested in foreien 
trade. In Europe they will study the 
districts that will be in greatest need 


| of lumber as soon as peace is made, 
| will ascertain the kind of lumber that 


To speed up the utilization of land in | 


the various 
States Reclamation Service, two plans 
are being pushed by Secretary of the 


| Interior Lane. 
The outer layer of conductors | 


One of these “proposes that there be 
organized at once on each project a 
War Maintenance Corps,” each company 
of which would be provided with “as 


| many gang plows and harrows and 
As the speed was increased the | 
inner cage of conductors came more | 


seeders as can be bought or borrowed.” 
Around these the farmers would be or- 
ganized like soldiers around_a field gun. 
Each company of men and farm ma- 
chines would complete its job on one 


farm in a rush and move on to the next. | : . > 
| Brown took part in a previous investi- 


The same general plan would be fol- 


| lowed throughout the season until the 
| end of harvesting. 


The second plan is embodied in a ; ™ i 
| sity and the United States Forest Serv 


Congressional bill to stimulate food 
production within reclamation projects, 
as follows: (1) Making it possible for 
the Reclamation Service to supply wa- 
ter to private lands within but not part 
of reclamation projects until Dec.. 31, 
1920, at a cost not less than the usual 
operation and maintenance charge plus 
2% of the construction charge. (2) 


projects of the United | 





Authorizing the lease of public lands | 
| Norway and had a thorough knowledge 


within reclamation projects, also au- 
thorizing the supply of water thereto 
as under (1), plus a land charge. (3) 
Authorizing the Secretary of the In- 
terior to get public lands under culti- 
vation by contract or by Government 
forces, wherever it proves to be imprac- 
ticable to secure irrigation and culti- 
vation otherwise. (4) Authorization, 
as under (3), to put under cultivation 
privately owned lands, the private own- 
ers to be compensated, but with deduc- 
tions for benefits due to leveling, ditch- 
ing, fencing, etc., done to bring the 
lands under cultivation. 


| 
| 


will be in demand and will estimate the 
nature of the competition that will be 
encountered. It is thought that the 
investigation will require two years, 
but reports will be made as frequently 
as possible and will be published as 
soon as they arrive in Washington. 
John R. Walker, of Washington, D 
C.; Nelson C. Brown, of Syracuse, 
N. Y.; Roger E. Simmons, of Hagers- 
town, Md.; and A. H. Oxholm, of San 
Francisco, constitute the commission. 
Mr. Walker, in addition to practical ex- 
perience in the lumber industry and 
considerable exporting experience, has 
appeared before the Interstate Com- 
merce Commission in behalf of every 
branch of the lumber business. Mr 


gation of the lumber markets of Europe 


| in a private capacity and has been con- 


nected recently with Syracuse Univer- 


ice. Mr. Simmons began in the lumber 
business as a partner in a Maryland 
lumber company. He was connected 
with the United States Forest Service 
for a’ number of years and recently 
completed an investigation of the lum- 
ber markets of South America in behalf 
of the Bureau of Foreign and Domestic 
Commerce. Mr. Oxholm is a native of 


of the Baltic lumber industry before 
coming to this country, and he has been 
in the lumber business since coming 
here. 


Open Corona Extension of New 
York’s Transit System 


The Corona elevated extension of 
New York’s dual rapid-transit system 
was put into operation Apr. 21. This 
is a three-track structure, 4%4 miles. 
and will connect with other Queens lines 
at the Queensboro Bridge Plaza station. 
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(+) To Richmond for Water- 
\\ orks Convention, May 7 to 1] 
slogan of the American Water- 


<« Association is “On to Richmond” | 


cept the hospitalities of that city 
ted and eloquently offered by E. E. 
_ superintendent of the Richmond 
rer-Works. Bright and early Mon- 
. May 7, Secretary John M. Diven 
| open his office at The Jefferson. At 
am. the Executive Committee will 


general character under nominal super- 
vision. Grade 4 requires in addition a 
year in a_ supervisory ship-drafting 
position. 

Prospective candidates should apply 


| at once to the U. S. Civil Service Com- 


busy. Through the day standing | 


| special committees will have rooms 

iened them for meetings to consider 

orts. 

At 8:30 Monday evening President 
|eonard Metcalf will deliver his annual 
address. After that informal “talks” 
by members and a general “get to- 
vether” will be in order. During the 
next four days 35 papers besides numer- 
ous committee reports are scheduled for 
presentation. Among special features 
of the program are a group of four pa- 
pers on pumping stations, Tuesday 
afternoon; a Water-Works Manufac- 
turers’ Association excursion to the 
Richmond Country Club, Wednesday 
afternoon, with golf and other attrac- 
tions; Superintendent’s Day—a _ hard- 
working three-session day—on Thurs- 
day, with two sessions of the Chemical 
and Bacteriological Section as a counter 
attraction; reports of special commit- 
tees in the forenoon of Friday, and a 
City of Richmond excursion to the 
water-works settling basins and pump- 
ing station in the afternoon. Through- 
out the week a variety of entertainment 
will be offered to the ladies who accom- 
pany the members to Richmond. 


Ship Draftsmen Urgently Needed 

Ship draftsmen are urgently needed 
by the U. S. Navy Department. With 
millions of dollars available for new 
construction, writes John A. MclIlhenny, 
President of the U. S. Civil Service 
Commission, all shipbuilding work un- 
dertaken at Government yards is re- 
tarded by the shortage of ship drafts- 
men. The commission is_ therefore 
announcing a nonassembled examina- 
tion in which applications will be re- 
ceived any time until further notice. 
Papers will be examined immediately 
upon receipt, ratings will be determined 
and those qualifying will be employed 
at once. 

There are four grades—grade 1, $3.28 
to $4 per diem; grade 2, over $4 to $5.04: 
grade 3, over $5.04 to $6, and grade 4, 
ver $6. For grade 1 candidates must 
be graduates of reputable technical 
schools, with one year’s experience 
in shipbuilding; or must be graduates 
of or seniors in a naval architecture 
ourse at such reputable school; or must 
have had three years’ experience in 
shipbuilding, including a year in the 
drafting room. Grade 2 requires two 

ore years’ experience in ship drafting 
one year only for graduates in naval 
rchitecture). Grade 3 requires two 

re years, in which the candidate 

st have been on original work of a 


mission, Washington, D. C., or to the 
commission’s representatives at various 
large cities. They should ask for Form 
1312 and state the title—“Ship Drafts 
man (Male)”—of the examination de- 
sired. 





Meter Company Grants Eight- 
Hour Day 

The Neptune Meter Co. announced to 
its employees this month that it had 
voluntarily granted them an eight-hour 
working day. This announcement was 
made by J. Herbert Ballantine, presi- | 
dent of the company, at a ceremony 
attendant on the raising of a great 
American flag over the factory. 


which irrigation is essential to suc- 
cess in agriculture, a fair and 
equable policy of control and appor 
tionment should be decided upon 
promptly. Otherwise, experience has 
shown that costly interstate litigation 
will be one of the inevitable results, 
entailing not only an enormous expense, 
it is pointed out, but providing neither 
a final nor a satisfactory solution. The 
plan, therefore, should be for the irri- 
gation development of the river as a 
unit and should be prepared under the 
direction of the Federal Government 
and in co-operation with the authorities 
of the different states. 

As the first step toward such compre- 
hensive administration of the stream, 
it was suggested that the Secretary of 
the Interior request each of the several 
states involved to appoint a representa 
tive to confer with representatives of 
the Federal Government in an endeavor 


| to formulate a plan for the unified con- 


| trol of the stream. 


All-American Canal to Imperial | 
Valley Not Feasible 


At the request of Federal authorities, 
Elwood Mead, D. C. Henny and Joseph 
Jacobs have made a report to the De- 
partment of the Interior on the feasi- 
bility of certain changes in the Imperial 
Irrigation System desired by landhold- 
ers in the district served. The report 
states that an all-American canal is 
impossible, that the Federal Govern- 
ment is the logical agency for complete | 
development of the canal and _ flood- 
protection systems necessary and that 
connection with a supply canal from the | 
Laguna dam is a desirable move. 

“Government action is necessary,” the 
report states, “for the protection of a 
million acres of American lands in the 
Imperial Valley and 80,000 acres of 
Yuma project lands. Because of mutual 
interference and the reflex effect of 
levees on opposite sides of the same | 
stream, the levee system should be 
handled as a political problem and all | 
work upon its several units should be | 
co-ordinated to a common plan.” The 
Federal Government is the only agency, | 
it was pointed out, “that can develop 
the complete system of flood-protection 


| works required by the Colorado River 


delta region.” 


Unified Levee Control 


A unified political control of levees 
protecting both Yuma and Imperial 
projects is recommended, and it is sug- 
gested that even at this late date the 
best plan would be to endeavor to ar- 
range by treaty for the shifting of the 
international boundary line southward 
far enough to place the levees and the 
entire main canal within the United 
States. Or, failing in this, the negotia- 
tion of a treaty that would provide for | 
freedom of intercourse in the territory 
involved for construction, maintenance 
and operation of irrigation and protec- 
tion works. 

Since Imperial Valley water-supply | 
comes from seven states, in all of | 


Married Men Eligible to Civil 

Engineering Corps of Navy 

In the notice published in “Engineer- 
ing News-Record” of Apr. 19 regarding 
the examination to fill existing vacan- 
cies in the grade of Assistant Civil 
Engineer, Corps of Civil Engineers, 
United States Navy, it was erroneously 
stated that only unmarried men were 
eligible. The Bureau of Yards and 
Docks reports that marriage will not 
militate against a candidate’s eligibility. 


No Department of Public 
Domain for Minnesota 


The bill for merging nine Minnesota 
boards and commissions in a Depart- 
ment of Public Domain with five bu- 
reaus (detailed in “Engineering News,” 
Feb. 15, 1917, p. 293) was lost in the 
senate by a single vote. The house bill 
to the same end was then amended at 
the request of Governor Burnquist, so 
as to eliminate the department director, 
but leave the five bureaus, these to be 
under the governor. The house passed 


| the bill in this form, but it was held 


back by senate opposition and finally 
“lost in the shuffle” of the last hours of 
the session. Three of the five proposed 


| bureaus were: Highways, Mines, Drain- 
| age and Water. 


Oakland Bridge Would Be 
Obstruction 


Projects for building a bridge across 
San Francisco Bay are not viewed fa- 
vorably by the War Department. An 
opinion given by Gen. William M. Black, 
Chief of Engineers, U. S. Army, says 
that a tunnel is preferred for direct rail 
connection between San Francisco and 
Oakland. South of Hunters Point a 
high fixed bridge would be considered 
allowable—with clear span of at least 
1800 ft. and clearance height of 210 ft. 
on 800-ft. width—while south of San 
Mateo a low bridge could be built. 


Rpeiaieraenianiniiasismetirsier ive evans 
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International Good-Roads 
Congress at Ottawa 


A Number of Engineers from the 
United States Read Papers and 
Participated in the Discussion 

The fourth Canadian and Interna- 
tional Good-Roads Congress was held at 
Ottawa, Apr. 10 to 13, with an attend- 
ance of about 300 delegates, including 
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Free Banquet to Paid-Up 
Members 


The Detroit Engineering Society has 


| hit upon a unique scheme for increasing 


| the same time insuring early payment | with a minimum fee of $7.50. Con 


| cial vehicles are rated upon the ec: 


a large number from the United States. | 
The opening address was delivered by | 


the Duke of Devonshire, governor gen- 
eral of Canada. A number of technical 
papers were presented. 
deputy minister of highways for On- 
tario, reviewed the highway laws of the 
province and gave details of the system. 
Col. William D. Sohier, chairman of the 
Massachusetts Highway Commission, 
read a paper on “Bituminous Macadam 
Roads,” pointing out the effect of motor 
trucks on roads. A discussion arose 
from the reading of a paper on “Road 
Drainage and Foundations,” by George 
Hogarth, chief engineer of the Ontario 
Public Highways Department, who con- 


attendance at its annual dinner and at 


of dues. These dinners are both elab- 
orate and free, but admission is given 
only to those who have paid their an- 
nual dues. The scheme has proved ef- 
fective in bringing delinquents to 
scratch, but experience shows that the 


| scramble the last minute to pay dues in 


W. A. McLean, | 


tended that the whole problem of the | 


improvement and maintenance of roads 
rested with drainage. Those who took 
part in the discussion were Colonel 
Sohier, Mr. McLean, B. Michaud, deputy 
minister of highways for Quebec; F. 
Bray, Ottawa; and James H. MacDon- 


ald, ex-state highway commissioner of | 


Connecticut, the latter thoroughly fa- 
voring the 
Telford base. 
Mr. MacDonald dealt with the con- 
struction and maintenance of gravel 
and macadamized roads. A. Fraser, of 
Quebec, spoke of the necessity of cor- 
recting alignment and grades on exist- 
ing highways. R. B. Morley detailed 
the efforts of the Ontario Safety League 
to inculeate habits of carefulness. 
Papers were read by D. T. Black on 
“Brick Pavements,” and by W. H. Con- 
nell, of Philadelphia, on “Granite-Block 
Pavements.” L. Reinecke, of the Can- 


adian Geological Survey, indicated the of the act, every county must prepare 


work that is being done in making sur- 
veys of road materials available along 
the route of proposed highways. 


Thomas Adams, town-planning expert | be of benefit or value in road construc- 


of the Commission of Conservation, 
talked on the relation of highways to 
town planning, which was discussed at 
considerable length. A complete road 
exhibit showed the methods of road 
improvement and the machinery and 
implements used. 
ing bitulithic, concrete and 
pavements were shown by designs and 
models. 


Foundation Company Builds 
Large Concrete Cylinders 


English rubble drain and | 


order to secure entrance to the banquet 
has crowded out many of the depend- 
able members who pay their dues and 
go to the banquet on time, only to find 
all seats filled. This year those who 
have paid by a fixed date will receive 
blue tickets, which give admittance to 
the dinner up to the time of starting. 


Those members who pay dues after that | 
date receive red tickets, which give ad- 


mittance to the dinner after the time of 
starting. 
Texas Highway Law Signed 
Board of Road Commissioners 
Created and Autos Taxed 


The law recently passed in the Texas 


legislature provides for a Board of | 


Road Commissioners who are to serve 
at a per diem and expenses. In co-oper- 
ation with the counties of the state the 
commission will have the power to 


| make plans for the location, construc- 
| tion and maintenance of a comprehen- 


sive system of state highways. The 
state highway engineer, appointed by 
the commission, shall be a competent 
civil engineer and a graduate of an 


accredited school of engineering and | 


| must have had experience in highway 


construction and maintenance. His 
salary is to be set by the commission, 
but it must be “adequate.” 


Counties Must Co-operate 
Within 12 months after the pasage 


a road map showing the approximate 


| location of all public roads within the 


The processes of lay- | 
asphalt | 


| way 


The large concrete cylinders for the | 


condenser wells of the new power sta- 


tion of the Union Gas & Electric Co., | 


at Cincinnati, Ohio, illustrated on the 


front cover of last week’s “Engineering | 
News-Record,” were built by the Foun- 


dation Co., of New York, to whom credit 
should have been given. 


| 


county. All other information that may 
tion must always be shown on these 
maps. After these data have been com- 
pleted the State Highway Commission 
is charged to do all that lies in its 
power to advance the construction of 
the roads known as the state highways. 
When designated state roads are con- 


structed according to specifications and | 


under the supervision of the state high- 
engineer, the commission shall 
make an allotment of aid from any 
moneys in the state highway fund, not 
to exceed one-fourth the cost of con- 
struction. The state is not allowed to 
aid in the construction of more than 
19 miles of road in any county during 
any one year. 

The laboratories of the Agricultural 
and Mechanical College and of the Uni- 
versity of Texas are made available and 
placed at the disposal of the state high- 
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way engineers for the purpose o{ 
ing and analyzing road materia! 


Registration Fees for Automob) 


All owners of motor vehicles 
register with the department. Ple 
automobiles are taxed at 35c. pe 


ing capacity per wheel, as follows 


Weight in Pounds per Wheel 

1,001 to 2,000 tea 

2,001 to 4,000 

4,001 to 6,000 

6,001 to 8,000 

8,001 to 10,000 ; ) 
Each additional 1000 Ib. in excess of 

10,000 Ib. per wheel is to cost $500, 

and no greater load than 800 lb. per 

inch width of tire per wheel shall in any 

case be permitted. 


Southern Pacific Loses 
$30,000,000 Land Suit 


By a decision rendered Apr. 23 thx 
United States Supreme Court has sus 


| tained the Oregon Federal Court in 
enjoining the Southern Pacific Co. from 


disposing of timber and minerals on the 
lands received by the company in 166 
by Government grant. The Chamber 
lain-Ferris law of 1916, divesting the 
railroad of its title to these lands, was 
upheld as constitutional, and the Gov 
ernment regains nearly 2,300,000 acres 
in Oregon and Washington, valued at 


| $30,000,000. 


The decision entailed forfeiture of the 
railroad’s title to land, timber and min- 
erals, with future payment to the rail- 
road of $2.50 an acre for the land only; 
denial to the road of any proceeds from 
timber or minerals; disposition of tim- 
ber, minerals, power and agricultural! 
rights under the direction of the De- 
partments of Agriculture and the In 
terior, and payment to the States of 
Oregon and Washington of about $1, 
300,000 in taxes. 

Forfeiture of the railroad’s title was 
based on the assertion that the company 
had charged more for the land it had 
disposed of than the $2.50 per acre al 
lowed by the grant. The Government 
alleged gross and continuous violatior 
of this price restriction for 40 years. 


Iowa Highway Commission 


Law Is Vindicated 


The law creating the Iowa State 


| Highway Commission of three men who 


appoint the state highway engineer and 
a considerable force of engineers under 
him has been under severe fire during 
the present session of the legislature. 
The main opposition seemed to emanate 
from the camp of certain material men 
whose interests were being interfered 
with. This victory for better roads is 
traceable to the fact that the present 
system has accomplished excellent re- 
sults in the few years since it was put 
into operation. All attempts to abolish 
the commission or to change its loca- 
tion or make-up or to impair its «u- 
thority were defeated—even in the 
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House, where the reactionaries felt they 
hai a large majority. 


ill accepting Federal aid also has 
| both branches of the assembly. 
1 expenditure of such moneys is 
nicced under the jurisdiction of the 
S Highway Commission. About 
g 000, taken from automobile- 
nse receipts, was provided to extend 
state-road system. Another law 
requiring patrol system of maintenance 
all county highways has been passed. 
Some 16,000 miles of these roads are to 
be divided into sections, each under 
constant care of a patrolman. 





Defects in the Chicago Municipal 
Pier Are of Minor Importance 


Reports of defective conditions in the 
buildings on the new municipal pier at 
Chicago have led to an inspection by 
the engineers of the Department of 
Public Works, which shows that the 
defects are in concrete filling and floor- 
ing and do not affect the structural 
work. The buildings are of steel-frame 
construction, with concrete casing for 
all steel and a concrete floor for the 
upper deck. 

On 60 of the outer columns the cas- 
ing was found to show a layer of loam 
and clay, then a layer of partly set 
cement ruined by laitance, and then a 
much thicker deposit of stone and sand 
washed almost free of cement. This 
condition is stated to be due to the fact 
that the concrete casing of the fascia 
girder above was poured at the same 
time as the columns, with the result 
that the water washed impurities from 
the girder into the columns, depositing 


the mud and cement and then stone and | 


sand, as found. None of the interior 
columns show this trouble, as the con- 
crete casing was poured independently 
of the floor slab above them. The com- 


plete renewal of the casing in the col- | 
Mortar | 


umns affected is recommended. 
patches would soon be shaken out when 
the pier is in use, as the colunns are 
then likely to be struck frequently by 
loaded hand-trucks. 

The other class of defect consists of 
expansion cracks in the roof of the 
dock-level portion of the freight sheds. 
These cracks are due to improper de- 
sign of expansion joints in the concrete 
upper floor, over the steel longitudinal 
and transverse floor-beams. The joints 
did not allow for the motion of the slab 
above, but forced it to crack away from 
the lower concrete that incases the steel 
beams. The only trouble from this is 
that where the crack occurs at the bot- 
tom of the beam there may be liability 
if pieces of concrete casing falling 
fown. In such eases (on 40 beams) the 
asing concrete is to be bolted through 
the beams and cut loose from the floor 
slab above. Where the crack is at the 


top of the beam, this is not necessary. 
lt is recommended that the longitudinal 
‘oor-beams should be cut loose from 
‘he columns, so that in contracting they 
| not be liable to pull out pieces of 
nerete. 
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| The total cost of the repair work on 
| concrete filling and plastering, includ- 
ing bolts through cross-girders, is esti 
mated at $2500. The pier is 3000 ft. 
long and is not only subjected to severe 


temperature changes, but is exposed to | 


the full force of storm and wind. 


Seven Billion Dollar Loan Bill 
Signed by President 

The great war finance measure, au- 
thorizing the issue of $5,000,000,000 in 
bonds and $2,000,000,000 in treasury 
certificates, passed both houses of Con- 
gress Apr. 23, and was signed by Presi- 
dent Wilson on the next day. 

The treasury certificates bear 3° 
interest and are to be issued as needed. 
They will serve to create a circulating 
fund, the amounts realized by their 
issue from time to time probably being 
spent immediately and thus returned 
to circulation. The first issue is for 
$200,000,000 and will be put out at 
once; they will run to June 30 and will 
be retired by income from new taxes 
to be levied or will be exchanged for 
parts of the bond issue. 

The bonds will bear 3%% interest; 
the term has not yet been definitely 
fixed, this being left to the Secretary 
of the Treasury. 
the term will be 20 or 30 years, with 
some provision for quicker retirement. 


such intervals as are dictated by the 
without disturbance to business. The 


July 1. Of the funds realized from the 
bond issue, it is reported that $3,000,- 
000,000 will be used as a loan to Euro- 
pean governments and that $2,000,000,- 
000 will be required to finance American 
war preparations. 


Will Meet in Twin Cities 
It has been announced that the sum- 
mer meeting of the American Society 
of Civil Engineers will be held in the 
“Twin Cities,” Minneapolis and St. 
‘ Paul, June 12 to 15 inclusive. The 
headquarters will be at the Radisson 


Hotel. 


Iron Range. In order that there should 
not be any invidious distinction, it was 


agreed that St. Paul and Minneapolis | 


should share equally in the honors, so 
that the name “Twin Cities” is used 
| with a purpose. 


Provides for Minimum Width 
of 16 Ft. 
Under the provisions of a bill just 


presented to the state legislature of 
Pennsylvania, it will be unlawful to 


construct or maintain any highway in ! 


the State of Pennsylvania which has 
not at least 16 ft. of its width in such 
condition that a horse can travel with 
safety. No state or county money shall 
be appropriated for road construction 
or maintenance unless this provision is 
met. 


It is expected that,| 
The announced plans are to put them | 
out in instalments of such size and at | 
ability of the country to absorb them | 


first lot is expected to appear about | 


It is proposed to spend the last | 
day of the three in Duluth and on the 





35.000 Reserve Officers Will 
Be Trained at 14 Camps 


Officers for New Army Units To Get 
Intensive General and Special 
Instruction for Three Months 


The War Department has established 
14 camps for training 35,000 selected 
|} men as army officers. About 10,000 of 
these men will be placed in the field, 
after the three months’ instruction is 
completed, for training the first 500,000 
| recruits exvected to be raised by 
August for the new army units. The 
25,000 trained officers thus left will be 
appointed to the Officers’ Reserve 
Corps, if not already commissioned. 

The camps have been located at va- 
cated army posts on account of the lack 
of tentage. The 14 places are Fort 
| Ethan Allen, Vt.; Plattsburg, N. Y.; 
Madison Barracks, N. Y.; Fort Niagara, 
3 Y.; Fort Meyer, Va.; Fort Ogle- 
| 


thorpe, Ga.; Fort McPherson, Ga.; Fort 
Harrison, Ind.; Fort Sheridan, Il.; Fort 
Root, Ark.; Fort Snelling, Minn.; Fort 
Riley, Kan.; Leon Springs, Tex., and 
the Presidio at San Francisco. These 
are the most convenient posts in the 16 
divisional areas of the proposed new 
army plan which has been before Con- 
gress. Camps will be ready May 1 and 
the instruction will begin May 8. The 
maximum attendance at a camp is lim- 
ited to 25,000. The age limits are 20 
yr. 9 mo. to 44 yr. Preference will be 
| given to the more mature and experi- 


recruits come up for training many of 


| 
} 
enced men, for as the second 500,000 
| the first officers will be promoted. 


No Provision, as Yet, for Pay 
Reserve officers of the line and engi- 
{ neers, commissioned under the Defense 
Act of 1916, have been urged to go to 
these camps, but have not been ordered 
“in the absence of specific authorization 
and appropriations,” states the Adju- 
tant General. Reserve officers and 
selected citizens alike get travel, sub- 
sistence and equipment, but no pay. 
Much complaint has been heard, in 
army circles and out, that this would 
result in the officers for the new army 
units being wealthy and immature men. 
| It is expected, therefore, that Congress 
will quickly grant the authority needed 
to call the reserve officers to camp with 
| pay of their respective ranks, so that 
} men with families may not be kept 
away. 
| 


For the first month’s instruction the 
men in each camp will be organized into 
15 companies of infantry. At the end 

| of that time the men will be reorgan- 
| ized into one engineer and nine infantry 
| companies, three batteries of artillery 
and two troops of cavalry. The coast 
artillery men will then be sent to Fort 
Monroe, Va., and Fort Scott, Calif. 
Citizen applications for attendance 
are to be made at the nearest army 
department headquarters (Eastern De- 
partment, Governors Island, N. Y.; Cen- 
tral Department, Chicago; Southern 
Department, Fort Sam Houston, Tex.; 
Western Department, San Francisco). 
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Long Steel and Concrete Via- | 
duct for Milwaukee River 


A viaduct 1553 ft. long, composed of | 
concrete arches and concrete-incased | 
steel spans, is to be built at Milwaukee, 
Wis. It will carry North Ave. across | 
the Milwaukee River Valley and will be 
constructed in connection with the sep- | 
aration of grades at that point. Be- 
ginning at Humboldt Ave., there will | 
be a fill with retaining walls for 200 ft., 
followed by two or three small arches 
for 140 ft., and then 140 ft. of steel | 
structure incased in concrete, crossing 
the Chicago, Milwaukee & St. Paul Ry. | 
Next to this will be a series of arches 
for 330 ft., and then a 520-ft. section 
crossing the Milwaukee River by three | 
concrete arches. The final section at 
the east end will be 223 ft. of fill with 
retaining walls, extending to Cambridge | 
Avenue. 

The viaduct will be level from Hum- | 
boldt Ave. to the far side of the railway 
crossing and will then have a descend- 
ing grade of about 3% to the east end. 
There will be a 40-ft. roadway and two 
10-ft. sidewalks, while the present steel 
structure over the river has only a 17- 
ft. roadway and two 7-ft. sidewalks. 
The estimated cost of the new viaduct 
is about $390,000. Only general plans 
have been prepared as yet, but work on | 
the detail designs has been commenced. 
This project is under the direction of 
J. C. Pinney, Jr., superintendent of 
bridges and public buildings. 





Albert Bell has been appointed engi- 
neer of the Fort Erie, Ontario, muni- 
cipal water-works system. 


Charles M. Babcock, of Elk River, | 
Minn., has been appointed highway 
commissioner of Minnesota. 


William W. Law, of Princeton, N. J., 
has been appointed technical adviser in | 
the department of the State Architect. | 


A. R. Taylor, formerly surveyor of | 
Hancock County, Ohio, has been named 
for the position of highway commis- | 
sioner. 

Carlton Miller has been appointed 
city engineer of Bracebridge, Ontario, | 
to succeed Edwin J. Jukes, recently re- | 
signed. 

Charles W. Cole has been appointed | 
engineer for the construction of the | 
Mishawaka Ave. bridge at Mishawaka, 
Indiana. 


C. C. Hockley has accepted the posi- 
tion of chief engineer with the Thil- 
many Pulp and Paper Co., of Kaukauna, | 
Wisconsin. 

W. E. Baldry, city engineer of Dodge 
City, Kan., has been appointed city en- | 
gineer of Topeka, Kan. He succeeds | 
A. R. Young. 


Robert E. Torrance, Kearny, N. J., | 
has been appointed a member of the 


| for the Bureau of Public Works. 
| been taking a few months’ vacation in 
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Passaic Valley District Sewerage Com- 


| mission, New Jersey. 
H. M. Garden has resigned as city en- | 


gineer of San Angelo, Tex., his resig- 


nation to take effect as soon as another | 


engineer can be appointed. 


Herbert Nunn, Highway Engineer of | 


Multnomah County, Oregon, has been 


appointed State Highway Engineer of | 


Oregon, at a salary of $3600 a year. 


Thomas J. Wasser, county engineer, | 


Jersey City, N. J., has been appointed 


| engineer for the County Boulevard 
| Commission, succeeding Robert Gaw. 


' Alvah E. Foreman has been ap-| n 
| gineer of the Benham Engineering (o.. 


pointed chief engineer of the public- 
works department of the Provincial 
Government at Victoria, British Co- 
lumbia. 


A. E. Foreman, former assistant city 
engineer of Victoria, B. C., has been 


| appointed chief engineer of the Depart- 


ment of. Public Works for the Province 
of British Columbia. 


C. L. Carman has resigned from the 
engineering force of the Chile Explora- 
tion Co. to become associated with Perin 
& Marshall, consulting engineers, 2 


| Rector St., New York City. 


Walt Dennis, assistant engineer of 
the Chicago, Rock Island & Pacific Ry. 
at Chicago, has been appointed princi- 


| pal assistant engineer of the Wabash 


Ry., with headquarters at St. Louis, Mo. 


Howard W. Green, former cost engi- 
neer for the H. Koppers Co. at Lorain, 
Ohio, has entered the Government serv- 
ice in the Canal Zone as water chemist 
at the Miraflores water-purification 
plant. 


John L. Harrison has resigned as su- 
pervising engineer in the Bureau of 
Public Works, Manila, P. I., which posi- 
tion he has held for the past nine years. 
He is at present located at Fall City, 
Wash. 


D. B. Steinman, recently special as- 
sistant to Gustav Lindenthal, consulting 
engineer, has joined the firm of Waddell 
& Son, consulting engineers, 165 Broad- 
way, New York City, as associate en- 
gineer. 


H. Ray Kingsley has returned to his 


| post at Manila, P. I, as engineer in 


charge of building-engineering design 
He has 


Chicago. 


G. T. Kuntz, formerly division engi- | 
| neer of construction with the Gulf, 


Florida & Alabama Ry. at Pensacola, 
Fla., has been appointed assistant en- 
gineer of the Union Pacific R.R. at 


| Omaha, Neb. 


H. T. Critchlow, civil engineer, Ithaca, 
N. Y., has been appointed water engi- 
neer of the Department of Conservation 


/ and Development of the State of New 


Jersey, with headquarters in the State 
House, Trenton, N. J. 


Christopher Harrison, since 1898 city 


| engineer of Everett, Mass., was recent- 


ly tendered a banquet by many of the 
leading citizens of that city on the oc- 
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casion of his resignation to becom. 
engineer of Montclair, N. J. 


W. O. Hands, for 23 years i 
Civil-Engineering Department ot 
Kansas City Rys. Co., has opene 
office in the R. A. Long Building, i 
sas City, Mo., where he will cond) 
general engineering business. 


Earl Loomis, formerly employe: 
the valuation department of the So 
ern Ry. at Washington, D. C., has 
cently resigned to enter the right-of 


| way department of the Central Railroad 


of New Jersey at Allentown, Penn. 
Verne V. Long has become office « 


Oklahoma City, Okla. Mr. Long for 
merly was with Black & Veatch for 
three years, afterward becoming super- 
intendent of water-works at Washine- 
ton, Kansas. 


R. R. Yates, of the firm of Harring- 
ton, Howard & Ash, consulting envi- 
neers, Kansas City, Mo., consulting en 
gineers to the City of Dayton, Ohio. 
will succeed Paul D. Fuqua as enginee: 
in charge of the bridge construction 
now under way in Dayton. 


Searcy B. Slack has resigned his posi- 


| tion as adjutant professor of civil enyi- 


neering and field engineer of the Uni- 
versity of Georgia, Athens, Ga., and has 
accepted a place as engineer with the 
Nixon-Smith Construction Co., Bell 
Building, Montgomery, Alabama. 


T. J. Strickler, engineer, Public Util- 
ities Commission, Prof. H. A. Rice, of 
Kansas State University, and H. B. 
Walker, of the Agricultural College, 
have been appointed members of the 
Kansas State Water Commission. Mr. 
Walker will be in active charge of the 
work. 


O. L. Dillon, Jr., formerly with the 
Canal Construction Co., of Chicago 
(Ill.) and Memphis (Tenn.) as superin- 
tendent and engineer in charge of the 
Little River drainage contract at Kirk, 
Mo., is now connected with the Hoosier 
Land and Investment Co., of Sikeston, 
Missouri. 


H. Peyton Mobberly, formerly chief 
engineer of both the Paris & Mount 
Pleasant R.R. and the Louisiana, East 


| and West R.R., and division engineer 


of the Texas & Pacific Ry., has opened 


| offices in the Woodruff Building, Spring- 


field, Mo., and will practice general 
engineering. 


W. G. Thompson, of Steelton, Penn.. 
has been appointed assistant highway 
engineer of the New Jersey State High- 
way Department. Mr. Thompson was 
formerly engaged in roadwork in Con- 
necticut and on the Panama Canal road 
and concrete construction work. His 
salary will be $4000 a year. 


Paul D. Fuqua, who for the last two 
years has been assistant. engineer in 


| charge of the design and construction 


of the three new bridges for the City 
of Dayton, Ohio, has resigned to take 
the Chattanooga, Tenn., agency for the 
sale of Delco light products. He w'!! 
have supervision over 25 counties. 
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ris Knowles, consulting engineer 
ittsburgh (Penn.) and _ Boston 


;.), has been engaged to make a | 
of the water-supply situation at 


ence, Mass. George F. Maglott, 
stant engineer, Massachusetts Insti- 
ture of Technology, is local representa- 
tive for Mr. Knowles at Lawrence. 


‘I. F. Snell, recently employed by W. 


S Barstow & Co. on power-house de- | 
sien and as field inspector, is now con- | 


nected with the Chile Exploration Co., 
New York City. For several years Mr. 
Snell was shop detailer with Post & 
McCord and more recently was with 
Westinghouse Church Kerr & Company. 


Frank J. Keis has resigned as city 
engineer of Watervliet, N. Y. Mr. Keis 
is a member of the firm of Solomon, 
Norcross & Keis, Atlanta, Ga., and dur- 
ing his service as city engineer has had 
under his personal supervision the con- 
struction of the Watervliet water- 
works system, now practically com- 
pleted. 


Z. E. Sevison, of Laramie, Wyo., has 
been appointed State Highway Engi- 
neer of Wyoming. For the past four 
years Mr. Sevison has been located at 
Laramie as city and county engineer. 
He has also been engaged in general 
practice, which has included a large 
amount of road construction in that 
vicinity. 

Theodore R. Kendall, who was in 
charge of the Agua Clara filtration 
plant at Gatun, C. Z., has resigned to 
become engineering editor of the 
American City. He was graduated 
from Harvard in 1912, and during the 
summer of 1914 studied foreign sewage- 
disposal and water-works installations 
in Europe. 


Rudolph Hering, consulting engineer, 
announces that on Apr. 30 the firm of 
Hering & Gregory will be dissolved. 
Doctor Hering will conti:i:ue to practice 
as consulting enginezr in matters per- 
taining to water-supply and sewage and 
refuse disposal, with offices at the firm’s 
present address, 170 Broadway, New 
York City. 

Edward Flad, member of the firm of 
Edward Flad & Co., engineers, St. 
Louis, Mo., has been appointed a mem- 
ber of the Public Service Commission 
of the State of Missouri. Mr. Flad was 
formerly water commissioner of the 
City of St. Louis. He replaces ’H. B. 
Shaw, of Missouri University, as the 
engineer member of the commission. 


Martin Schreiber, for several years 
engineer of maintenance-of-way for the 
Public Service Railway System in 
northern New Jersey, has been made 
chief engineer. This is a new office, the 
functions of which have been largely 
borne before by Mr. Schreiber. He has 
been with this company 14 years, and 
his largest work was the recently com- 
pleted Newark terminal. 


_ Albert L. Solleder, who has been in 
the employ of the United States War 
epartment at Wheeling, W. Va., and 
the Dravo Contracting Co., of Pitts- 
h, Penn., since graduating from 


hy 


| 
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Pennsylvania State University in 1913, 
has accepted a position with the New 


TS 


York Continental Jewell Filtration Co. | 


in charge of the erection of a filtration 
plant for the City of Scranton, Penn- 
sylvania. 

Mason, Hilton & Co. and Merrill- 
Ruckgaber Co. have removed their of- 


fices to 120 Liberty St., New York City, | 


and have associated themselves in the 
formation of the Cadmus Construction 
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in the preservation of timber since 1907 
with the Frisco Lines, as well as the 
Chicago & Eastern Illinois R.R., the 
Rock Island Lines, the Philadelphia & 
Reading Ry. and the Central R.R. of 


| New Jersey. 


J. P. J. Williams, for the past two 


| years associate editor of the “Engineer- 


ing Record” in charge of the structural 


| steel and concrete field, has been ap- 


Co. They will continue their business | 


as constructors of railroad structures, 
power developments, dams, etc., and as 
specialists in difficult foundations, pneu- 
matic work, unusual structures and 
underpinning. 


Watson Davis Miller Co. has been 


formed by Wilbur J. Watson, William | 


R. Davis and Harlan Miller, who asso- 
ciated themselves to design a San Fran- 
cisco-Oakland bridge. Offices have been 
opened in Cleveland (Ohio), Albany 
(N. Y.) and San Francisco (Calif.). 
Their work will consist of designing 
bridges, buildings, dams and docks, also 
irrigation and concrete work, and will 
include inspections, reports and esti- 
mates on engineering work. 


Robert Fletcher, director, and Charles 
A. Holden, professor of civil engineer- 
ing, of the Thayer School of Civil 
Engineering, Dartmouth College, have 
been directed by the attorney general 
of New Hampshire to make a survey of 
the west bank of the Connecticut River 
in the controverted case, now before the 
Supreme Court, to determine the di- 
vision line between the States of New 
Hampshire and Vermont. 


Olin B. Landreth, professor of civil 
engineering at Union College, Schenec- 
tady, N. Y., has been granted a leave 
of absence from college work for the 
year beginning September, 1917. Al- 
though, at his own request, he will be 
relieved of the administrative charge of 
work in the engineering department, 
Professor Landreth will remain a mem- 
ber of the faculty as professor of en- 
gineering practice, which duties he will 
resume at the expiration of his leave 
of absence. 


W. R. Howard, recently assistant 
superintendent at Cincinnati of the 
American Tool Works, is now superin- 


tendent of the Ferro Concrete Construc- | ,4ministrative charge of the engineer- 


tion Co., at Washington C. H., Ohio. 
While taking at the University of Cin- 
cinnati the co-operative course in civil 
engineering, which he completed in 
1916, Mr. Howard was employed by the 
Big Four R.R. and, during the last 
three years of the course, by the Ferro 
Concrete Construction Co., with which 
concern he began his work as time- 
keeper. 


George L. Luck, formerly connected 
with the Hastings Pavement Co., New 
York City, and Lambert T. Ericson, for- 
merly engineer with American Creosot- 
ing Co., are contracting engineers with 
the Jennison-Wright Co., of Toledo. 
Mr. Ericson, who is a 1904 graduate of 
the civil-engineering department of the 
University of Illinois, has been engaged 








pointed first assistant engineer of the 
Concrete Steel Engineering Co., of New 
York City. Since graduation from the 
University of Pennsylvania, Mr. Wil- 
liams has had nine years’ experience 
teaching structural engineering in va- 
rious universities, including Pennsyl- 
vania, California and Columbia, and six 
years in designing and general engi- 
neering work with fabricating com- 
panies and railroads. 

Fred. H. McKechnie has become asso- 
ciated with G. Ernest Booker in the 
firm of Booker & McKechnie, civil, me- 
chanical and electrical engineers, with 
headquarters at Halifax, N.S. Mr. Mc- 
Kechnie, who graduated in civil engi- 
neering from the University of Toronto 
in 1909, has had several years’ experi- 
ence in railway construction with the 
Canadian Pacific Ry., the National 
Transcontinental Ry. and the Dominion 
Bridge Co. Prior to his work in Can- 
ada, he was in charge of the technical 
staff of the Uskside Engineering Co., 
Ltd., of Newport, England. 


Charles S. Sincerbeaux and G. Roland 
Moore announce their formation of an 
engineering organization for furnishing 
engineering and surveying services, 
with offices at Asbury Park and Prince- 
ton, N. J. Mr. Sincerbeaux has had 
long engineering experience in private 


| practice in the fields of sanitary, high- 





way and drainage engineering and in 
the instruction of civil engineering at 
Princeton. He is engineer for the 
Mercer County Mosquito Extermination 
Commission. Mr. Moore has done con- 
siderable railroad surveying and engi- 
neering construction for the Pennsyl- 
vania R.R. Co. and general surveying 
for the City of Cincinnati, Mercer Coun- 
ty (N. J.) and for private clients. 


Allen B. McDaniel, assistant profes- 
sor of civil engineering at Union Col- 
lege, Schenectady, N. Y., will assume 


ing department of that university after 
the close of the present college year, 
taking Prof. Olin B. Landreth’s place. 
Mr. McDaniel graduated from the Mas- 
sachusetts Institute of Technology in 
1901. He was assistant engineer on the 
East River Division of the Pennsylvania 
tunnels, New York City, and has been, 
successively, instructor in civil engi- 
neering at the Case School of Applied 
Science, professor of civil engineering 
at the University of South Dakota and 
assistant professor of civil engineering 
at the University of Illinois. From 1909 
to 1911 he was also president of the 
Missouri Valley Engineering Co. Pro- 
fessor McDaniel is the author of sev- 
eral books on earthwork and excavating 
machinery. 


” 
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Obituary 


Donald A. McLeod, 
one time city street commissioner, died 
in that city on Apr. 4. He was a native 
of Nova Scotia and was 67 years old. 
John A. Goll, head of the railroad 
contracting firm of John A. Goll & Co., 


Philadelphia, died on Apr. 19 at the | 


Lancaster (Penn.) General Hospital. 
Mr. Goll’s firm remodeled the Broad St. 
and Harrisburg stations of the Penn- 
sylvania Railroad. 

Herbert William Conn, Connecticut 
State Bacteriologist and professor of 
bacteriology at Wesleyan University, 
died on Apr. 18 at his home in Middle- 
town, Conn. He was born in Fitchburg, 
Mass., in 1859. Professor Conn was 
lecturer at Trinity College, Hartford, 
for several years. 

James Burke, superintendent of the 
Chicago Terminal division of the Erie 
R.R., at Chicago, died at his home in 
that city on Apr. 17. He entered the 
service of the Chicago, 
St. Paul Ry. in 1873. 
experience in railway work on a num- 
ber of Western railroads, he became 
connected, in 1902, with the Erie 
engineer of maintenance-of-way 
Cleveland. 
perintendent of roadway, bridges and 
buildings, with offices in the same city, 
and in January, 1914, was appointed to 


at 


the position of superintendent of the | 
Mr. Burke | 


Chicago Terminal division. 
was born at Oswego, N. Y., in 1856. 
Earle C. Bacon, consulting engineer, 
M. Am. Soc. M. E., died at his country 
home in North Salem, N. Y., on Apr. 9. 
Mr. Bacon was born in Providence, R. L, 
in 1849, and was actively engaged in 
business for nearly 50 years. 
ed his career with the Delamater Iron 
Works, New York City, and, at the age 


of 21, formed a partnership with C. E. | 


Copeland under the firm name of Cope- 
land & Bacon. The firm was dissolved 
in 1893, and from that time until his 
death Mr. Bacon conducted the business 


under his own name, with offices in the | 


Havemeyer Building, New York City. 
For nearly 40 years Mr. Bacon was 
associated with the Farrel Foundry and 
Machine Co., Ansonia, Conn. He was a 
pioneer in the development of hoisting 
engines and was also interested in min- 
ing engineering. 


Engineering Schools 


MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY 
A new course in “Chemical Engineer- 
ing Practice” has been started at Mas- 
sachusetts Institute of Technology un- 
der the direction of Dr. W. H. Walker. 


contractor and | 
builder, of Walla Walla, Wash., and at | 


Milwaukee & | 
After many years’ | 


as 


Later he was appointed su- | 


He start- | 


ENGINEERING NEWS-RECORD 
\ The students are distributed at various 
| “stations” in the East—centers of 
| chemical industry. The men _ spend 
| several weeks of close study of the 
practical details of work 
| plants of the district. 
no routine duties as workmen or ap- 
prentices, and some research investiga- 
tion, testing, etc., is possible. The 
stations so far selected are Bangor, 
Maine; Stamford, Conn.; Niagara Falls, 
N. Y.; Northampton, Penn.; Everett, 
Mass. ; 
JOHNS HOPKINS UNIVERSITY 


An undergraduate course of lectures, 
on the methods and problems of engi- 


of Engineering, by J. E. Aldred. 

The lectures will deal with the prac- 
tical phases of engineering problems, 
rather than with underlying theory. 
They are not expected to discuss new 
and striking applications, as much as 
to deal with every-day working methods 
of design, construction and operation. 
Since the lectures are planned especially 
for undergraduate students, they will 
presuppose an elementary rather than 
an extensive knowledge of underlying 
theory. In 1917 three lectures will be 
given in each general subject of civil, 





mechanical and electrical engineering. | 


UNIVERSITY ‘OF NORTH DAKOTA 

A reference bureau for municipal 
research has been established in con- 
nection with the extension work of the 
University of North Dakota. At pres- 
ent the bureau is at work upon the 
public-utility rates of the state. It is 
the purpose further to assist municipal- 
ities in the problems of public health, 
economic organization, water supply 
| and elimination of wastes, through co- 
operation with the technical depart- 
ments of the university. The State 
Geological Survey and the Public 
Health Laboratory are at work upon a 
| comprehensive water survey of the en- 
tire state. 


UNIVERSITY OF PITTSBURGH 

A hydraulic laboratory will be built 
by the University of Pittsburgh at 
Camp Hamilton, on Shade Creek, 4 miles 
from Windber, Penn. Funds for the 
building were provided by the trustees, 
and the site was given by A. R. Hamil- 
ton. The creek here has a fall of 20 ft. 
per mile, and about 100 cu.ft. per sec. is 
available. This location is the site of 
an old sawmill, where a 2000-ft. canal, 
3x 12 ft. in section and a walled wheel 
pit and tailrace still exist in good 
| condition. 


UNIVERSITY OF MICHIGAN 


The Graduate School of the Univer- 
| sity of Michigan now has seven indus- 
| trial fellowships that are under the con- 
| trol of the Department of Chemical En- 
| gineering. These have been established 
' by private interests, and the subjects 

studied are limited to matters of gen- 
| eral interest. Publication of the results 
| is unrestricted. Two fellowships are in 
| gas engineering and were established 


in various | 
The men have | 


neering practice, has been founded at | 
Johns Hopkins University, Department 
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by the Michigan Gas Association 

is in the manufacture of paint 

varnishes and was established b) 
Acme White Lead and Color Wor 
Detroit. One is in the pulp and ; 
industry and was established } 
group of Michigan producers. On: 


established by the Detroit Edison 
for the investigation of materials 
in the construction of central-sta: 
equipment. One was established by ¢) 


ed 
n 
une 
iS 


Detroit Copper and Brass Rolling \| 


| for the promotion of better copper prod- 


ucts. One was established by the [De- 
troit Steel Castings Co., for studies into 
the production of better steel castinys 


STEVENS INSTITUTE OF TECHNOLOG) 

With the completion of the Walker 
gymnasium, Stevens Institute has in- 
stituted definite courses in physical 
training. These require each student 
during all four years of his courses to 
spend two hours per week in individual 
and class work. Each student will be 
periodically examined and placed in one 
of three groups according to physical 
fitness for the work of those groups. 
Passing mark in _physical-training 
courses will be required for graduation. 


Engineering Societies 


National Conference on City Planning 
—May 7-9. In Kansas City, Mo. Secy., 
Flavel Shurtleff, 19 Congress St., Bos- 
ton, Mass. 


American Water-Works Association 
—May 7-11. Annual meeting in Rich- 
mond, Va. Secy., J. M. Diven, 47 Siate 
St., Troy, N. Y. 


National Fire Protection Association 
—May 8-10. Annual meeting in Wash- 
ington, D. C. Secy., F. H. Wentworth, 
87 Milk St., Boston, Mass. 

American Society of Mechanical En- 
gineers—May 22-25. Annual meeting 
in Cincinnati. Secy., C. W. Rice, 29 


| West 39th St., New York City. 


American Institute of Chemical En- 
gineers—June 20-22. Semiannual meet- 


| ing in Buffalo, N. Y. Secy., J. C. Olsen, 
| Cooper Union, New York City. 


Engineers’ Club of Philadelphia— 
May 15. Annual meeting at Engineers’ 
Club, Edgemere, L. I. Secy., R. H. Fer- 
nald, 1317 Spruce St., Philadelphia, 
Penn. 


American Society for Testing Mate- 
rials—June 26-30. Annual meeting in 
Atlantic City, N. J. Secy., Edgar Mar- 
burg, University of Pennsylvania, Phil- 
adelphia. 


American Iron and Steel Institute— 
May 25-26. General meeting in New 
York City, at Waldorf-Astoria Hotel. 
Secy., J. T. McCleary, 30 Church St., 
New York City. 

American Institute of Electrical En- 
gineers—June 25-30. Annual conven- 
tion in Hot Springs, Va., at Homestead 
Hotel. Secy., F. L. Hutchinson, 29 West 
39th St., New York City. 
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